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No matter what welding process 
you now use, you need this also 


No matter what other welding methods are now 
employed in your shop or factory, the Prest-O-Lite 
Process will pay you additional dividends. It will han- 
dle certain work quicker, cheaper and better than other 
methods. In many cases the added strength, economy 
of labor and material so easily effected by the Prest- 
O-Lite Process are entirely outside the range of other 
welding processes. 
























The perfect portability of this outht makes it far 
superior and more profitable than a stationary outfit 
— it is ready for instant use inside or outside the shop. 
In everyday repair work, the outfit will save its initial 
cost many times over, in a very short time. 





You may be using other welding processes with profit but 
some place in your shop or factory there-is also a ‘real need 


for the Prest-O-Lite Process. 


Our welding literaturé is full of helpful suggestions 
to manufacturers and engineers. Write for- it. 


The Prest-O-Lite:- Company, Ine. 


The World’s Largest Makers of Dissolved Acetylene. 


Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
Canadian Office and Factory, Merritton, Ontario, Canada. 


fast 


* Alphabetical Index to Advertisers and Buyers’ Index, Page 4. 
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The largest makers of Oxy-Acetylene 


Welding and Cutting Equipment and 
Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 
perfection of construction and workmanship, OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 


OXWELD SUPPLIES, when used by competent welders, to produce better 
results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. LOS ANGELES 
6460-680 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 


WML 7A 
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THE WELDING ENGINEER 3 


EEE a a ae 
BECOME A PROFESSIONAL 


| ach you to become an expert in this profitable field of work. The 
i pe for men trained in the art of Autogenous welding and cutting 
: greater than supply. Opportunities are greater than in any branch 

s fa ) 


f mechanics. Che Chicago Welding Institute occu- 
learn by having to do practical welding with your own hands, un- pies all of this new building. It con- 
You learn 09 tion of expert operators, as well as from carefully pre- tains, besides class rooms and offices, 
ier the a cain taed lectures. lockers and shower baths, the best 
pared text DOOMS equipped welding shop in the coun- 
try. The oxy-acetylene cutting and 
welding equipment used is of the best 
make—each student having his indi- 
vidual outfit and place to work. <A 
regular line of custom work is taken 
in at this shop and the student can 
observe practical men welding and 
cutting under commercial condition. 
He is also given personal instruction, 
and under the eye of experts performs 
similar work with his own torch. We 
give a thorough, practical and up-to- 
the-minute course in all branches of 
this art—the student staying until he 
is letter-perfect. 






















Send for full particulars concerning 
the course and cost of instruction. 


CLEREO 


———=—=== 522 South Racine Ave. 
; CHICAGO 








Safe, Simple 
Efficient 
Economical 












This outfit enables you to burn storage battery plates and do other custom lead 
burning quickly and efficiently. Four styles are furnished, depending upon the 
gases you wish to use: No. 20, for acetylene and oxygen; No. 21, for oxygen and 
hydrogen; No. 22, for hydrogen and compressed air; No. 24, for illumimating gas 
and oxygen. 


The apparatus is adapted to nearly every condition of the shop, at min- 





imum cost, insuring the greatest possible safety. It consists of a small 


torch which produces a needle point flame best adapted to the purpose, 
We also manufac- 


together with gas regulating.equipment. If you already have an oxy- 
ture a full line of 


h li-k I acetylene welding outfit, the lead burning torch, bench block, hose and 
the well-known Iim- he . 

perial Oxy-Acetylene connections are all you need to buy. 

Cutting and Welding oe 

Equipment, wh ich Send for descriptive literature 


will weld anything 
in metal and cut 
anything in wrought 


ron or atch IMPERIAL BRASS MFG. CO. 


CHICAGO, ILL. 


containing valuable data. 
































Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 


supplies. Che advertising section includes the principal manufactur ‘ers 
of the Cited States. 








ACETYLENE (Com in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 


ACETYLENE CYLINDERS 
Janney-Steinmetz Co. 


ACETYLENE GENERATORS 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Indiana Oxygen Co. 
The Harris Calorific Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


ALUMINUM FILLER RODS 
American bam Co. 
American m Co. 

Bermo Welding “Apearates Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Mach. Co. 
United States Welding Co. 
Universal Oxygen Co. 


UMINUM FLUX 

American be A 

American Oxyge 

Bermo Welding estes Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Hauck Mfg. 7 

Indiana Oxygen Co. 

Oxweld hove Co. 

Superio i iietes Machice C 
r -Acetylene Machine Co. 

United States Welding Co. 

Universal Oxygen Co. 


ALUMINUM SOLDER 
So. Luminum Mfg. & Eng. Co. 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
Universal Oxygen Co. 


APRONS (Asbestos) 


ASBESTOS GLOVES 
Mikesell Bros. Co. 


ASBESTOS SHEET PAPER 
American Oxygen Co. 
Davis-Bournonville Co. 

Indiana Oxygen Co. 

Mikesell Bros. Co. 

Oxweld Acetylene Co. 

pageric: or or Weldion Jpoctine Co. 
United States Weldin 

Universal Oxygen Co” 

BLOW TORCHES (Acetylene) 
American Welding Co. 
American gen Co. 

Bermo Welding Apparatus Co. 
Buffalo Dental Mfg. Co. 

Hauck Mfg. Co. 

Indiana Oxygen Co. 

The Alexander ' Milburn Co. 
The Prest-O-Lite Co. 


BOOKS ( to Welding) 
The Welding neer 
BRASS AND BRONZE FLUX 
American Welding Co. 
American Oxygen Co. 
Hauck Mfg. Co. 
Bermo Welding Aoqesatus Co. 
Davis-Bournonville Co. 
The Imperial Buese Mfg. Co. 
Indiana Oxyge 
Unite States Welding Co. 
Oxweld Acetylene Ca. 














The Prest-O-Lite wo. 
Gener Cup-Acotyrene Machine Co. 
Oxygen Co. 


BRASS SPELTER 
American Oxygen Co. 
Indiana Oxygen Co. 

Oxygen Co. 

BRAZING OUTFITS 
Buffalo Dental Mfg. Co 
Hauck Mfg. 
Superior Oxy-Acotylene Machine Co. 


BRONZE FILLER RO 
American Oxygen Co. 
Hauck Mfg. Co. 
Bermo Welding Apparatus Co. 

Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Seatete Acetylene Co. 
r Oxy-Acetylene Machine Co. 

United” ‘Btates Welding Co. 
Universal Oxygen Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding Ce. 


CARBIDE (Calcium) 
American Carbolite Sales Co. 
Union Carbide Sales Co. 
Canada Carbide Sales Co. 


CARBON REMOVING TORCHES 

yee rg Peo Co. 
Cure gen Co. 

The Gentian lessing Co. 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Da Bournonville Co. 
Ideal Bronze Co. 
General Welding & pment Co. 
The Harris Calorifi 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Messer & Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Mach. Co. 
Universal Oxygen 


CAST IRO oy maaan RODS AND FLUX 
yok = Welding Co. 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Ques Acetylene Co. 
Sup te a 

or -Acetylene paciine Co. 

United States Welding 
Universal Oxygen Co. 


CRANES (Portable) 
Squire-Cogswell Co. 


ELECTRIC ARC WELDING OUTFITS 
are Electric & Mfg. Co. 
Gene Electric Co. 


ELECTROLYTIC ee 
een PLANTS 


FILLER RODS oe 
American Welding Co. 
American Oxygen 
Bierman-Everett Fay. Co. 
Hauck Mfg. Co. 

Indiana Oxygen Co. 
United States Welding Co. 
The Prest-O-Lite Co. 
RODS (Swedish Iron) 
American Welding Co. 

American gen Co. 

Bierman-Everett aS. Co. 

——- Oxygen Co. 

pex Steel Corporation. 

, Welding Apparatus Co. 

ate a gr gga Co. 


pm eae Ssmamec Machine Co. 


American an Welding =m 
ky ® SAGs a ~ 
Davis-Bournonvi 


le 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. - 
Oxweld 


The Prest-O-Lite Co. 
Superior 





United States Welding Co. 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 
American Welding “am 
American Oxygen 
Bermo Welding Aenaretes Co. 
Bierman-Everett Fdy. Co. 

eee Co. 


Hauck Mfg. 
The Im Brass Mfg. Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Superio Gay-Acetylene Mach! 

r -Acetyiene achine Co 
United States Welding Co. 
Universal Oxygen Co. 


F PLASTIC 
Bermo Welding Apparatus Co. 


UX WELDERS (Electric) 
Westinghouse Electric & Mfg. Co 


FURNACES os gay 
Buffalo > ae > ae 
Hauck Mfg. 


Universal H..% Co. 


GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 

Hauck Mfg. Co. 

The Prest-O-Lite Co., Inc 

Superior Oxy-Acetylene Machine Co. 


GAS BURNERS (Preheatin 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co. 


LOVES (Asbestos) 

Mikesell Bros. Co. 

United States Welding Co. 
GLOVES (Welders Asbestos) 

Davis-Bournonville Co. 

Mikesell Bros. Co. 


GOGGLES 
William C. Adams. 
Chicago Bye Shield Co. 
F. A. Hardy & Co. 


GRINDING MACHINES 
Squire-Cogswell Co. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
American Welding Co. 
American gen Co. 

Bermo Weld “— Apparatus Co. 
Buffalo Dental M 

Davie-Bournonville Co. 

Imperial Brass Mfg. Co. 

K- S Welding & Cutting Co. 
Oxweld Acetylene Co. 

Superior “Acetylene Machine Co 


United States Welding Co. 
Universal Oxygen Co. 


HOISTING MACHINERY 
Squire-Cogswell Co. 

HOSE UNIONS 
Bermo Welding Apparatus Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 


HYDROGEN 
American Oxygen Co. 
Carbo-Hydrogen Co. 
In gen Co. 
Universal Oxygen Co. 

epee si re TING TORCHES 
Alger y Co, 

Hauck kk Mite. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
American Oxygen Co. 

Indiana Co. 
The Bastian-Blessing Co. 
Bermo Welding Apparatus Co. 
Buffalo Dental Mfg. Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine ©o. 
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THE WELDING ENGINEER 


Cutting 1414" 1514" 161," Shafting | 
With a Davis-Bournonville Oxy-Acetylene Torch 
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14%4 in. Time, 17 minutes. 15% in. Time, 12 minutes. 
Cut with Davis-Bournonville Oxy-Acetylene Torch. 


16%4 in. Time, 16 minutes. After the cutting. 


Since the introduction of the Oxy-Acetylene process of welding and cutting ten years 


ago, Davis-Bournonville apparatus has been the standard of efficiency and for comparison 
of less efficient apparatus. 


During that time the apparatus has been continuously improved in advance of and in 


anticipation of more extended application of the Oxy-Acetylene process to all metal 
working lines. 


Davis-Bournonville apparatus is employed extensively by the largest industries in the 
United States and Canada, for welding in the manufacture of metal products and on repair 
work, and for steel cutting and reclamation in foundries, steel mills, shipbuilding and navy 
yards, railroad and locomotive shops, and in the scrap yards. 


Davis Apparatus Leads the World 
In Range, Efficiency, and Apparatus in Successful Use 


DAVIS-BOURNONVILLE COMPANY 
NEW YORK CHICAGO 
General Offices and Factory, Jersey City, N. J. 


New York Boston Chicago Detroit 
Philadelphia Pittsburgh St. Louis Seattle 





Cincinnati 





San Francisco 





































































OIL BURNERS (Preheating) 
Alger Supply Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Co. 


OXYGEN (Compressed in Cylinders) 
American Oxygen Co. 
Burdett Oxygen Co. 
Indiana Oxygen Co. 
Logansport Oxygen Co. 
Ohio Electrolytic Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 
Universal Oxygen Co. 


OXYGEN CYLINDERS 
Janney-Steinmetz Co. 


PIPE WELDING 
Goldschmitt Thermit Co. 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 


American Welding Co 
American Oxygen Co. 

Indiana Oxygen Co. 

Bastian & Blessing Co. 

Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
U. 8S. Gauge Co. 

United States Welding Co. 
Universal Oxygen Co. 


RAILROADS—Special Service for 


American Oxygen Co. 
Indiana Oxygen Co. 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 
American Welding Co. 
American Oxygen Co. 
Indiana Oxygen Co. 
The Bastian-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Sar hestysene Machine Co. 
The Prest-O-Lite Co., Inc. 
United States Welding Co. 
Universal Oxygen Co. 


REGULATING VALVES (Hydregen) 
American Welding Co 
American Oxygen Co. 
Indiana Oxygen Co. 
The Bastian-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 


REGULATING VALVES (Oxygen) 


The Bastian-Blessing Co. 
American Welding Co. 

Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
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Canada Carbide Sales Co 
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Chicago Eye Shield Co. 
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K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co, 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermalene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


— (Gasoline and Kerosene Preheat- 


American Welding Co. 

Alger Supply Co. 

Buffalo Dental Mfg. Co. 

General Welding & Eq. Co. 

The Bishop-Babcock-Becker Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
American Oxygen Co. 
Indiana Oxygen Co. 
Bermo Welding Apparatus Co. 
Ideal Bronze Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer & Co. 
Welding Supply Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxvgen Co. 


TORCHES (Oxy-Acetylene Welding) 
American Welding Co. 
American Oxygen Co. 
Indiana Oxygen Co. 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Ideal Bronze Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Messer & Co. 
Welding Supply Co 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxygen Co. 
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TORCHES (Oxy-Hydrogen Cutting) 


American Welding Co. 

American Oxygen Co. 

Indiana Oxygen Co. 

Bermo Woisine Apparatus Co 

The Bishop-Babcock-Becker Co 
Davis-Bournonville Co. 

Messer & Co. 

Welding Supply Co. 

General Welding & Eq. Co. 

Ideal Bronze Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutti 
The Alexander Milburn Co. 

The Imperiai Brass Mfg. Co. 
Vulcan Process Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding) 


American Welding Co. 

American Oxygen Co. 

Indiana Oxygen Co. 

Bermo Welding Apparatus Co 

Messer & Co. 

Welding Supply Co. 

Ideal Bronze Co. 

The Bishop-Babcock-Becker Co 

Buffalo Dental Mfg. Co. 
Davis-Bournonvilie Co. 

Vulcan Process Co. 

General Welding & Eq. Co. 

The Harris Calorific Co. 

Henderson-Willis Welding & Cutting 

The Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

United States Welding Co. 

Universal Oxygen Co. 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co 
The Harris Calorific Co. 

Superior Oxy-Acetylene Machine Co 


TRUCKS (Cylinder Carriers) 


American Welding Co. 

American Oxygen Co. 

Indiana Oxygen Co. 
vis-Burnonville Co. 

The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 

United States Welding Co. 

Universal Oxygen Co, 


VALVES (For Oxygen Cylinders) 


American Oxygen Co. 
Indiana Oxygen Co. 

The Bastian-Blessing Co. 
International Oxygen Co. 
Universal Oxygen Co. 


WELDING (Electric Resistance-Custom 
Work) 
Thomson Electric Welding Co 


WELDERS’ GOGGLES 
William C. Adams. 
Chicago Eye Shield Co. 
Fidelity Brass Mfg. Co. 


WELDING (Oxygen for) 


American Oxygen Co. 
Indjana Oxygen Co. 
International Oxygen Co. 
The Linde Air Products Co. 
Universal Oxygen Co. 


WELDING RODS 
Bierman-Everett Fdy. Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


Oo 
Ohio Electrolytic Oxygen Co..... 


Oxweld Acetylene Co............... ey 4 


Oxweld Railroad Service Co............ 


- PP 
Prest-O-Lite Co., Inc............. Front cover 


8 
So. Luminum Mfg. & Eng. Co.... 
Squire-Cogswell Co................. 
Superior Oxy-Acetylene Machine Co 
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THE WELDING ENGINEER 








Chicago, IIl., 
Peoples Gas Building 


Union Carbide Sales Company 


New York City, 
42nd St. Building 


San Francisco, Cal 
Kohl Building — 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


*‘World’s Best Quality—Highest Gas Yield” 








Packed in Blue and 
Gray Drums 


“Union Carbide” 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


spicuously, “UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in 100-lb. drums: 


34 x 2 in. 


13 x 2 in. 


—a large size. 


2 x 3 in. 


—a medium size. 





—an intermediate size. 


4 x 1/12 in. 


finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1i1916 Morris Ave. 
Mobile—262-268 S. Water St. 
Montgomery—i114 N. Perry St. 
ARIZONA 


Phoenix—42 S. Central Ave. 
ARKANSAS 

Fort Smith—1i09-123 So, Ninth St. 
CALIFORNIA 

Eureka—1i109 Second St. 

Fresno—932 H St. 

Los Angeles—639 Gibbon St. 

Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Fran o—Kohl Building. 
COLORADO 


Denver—Nineteenth and Wazee Sts. 
MA gama fi 2 and Diamond Sts. 
i a | 
ak tS Main St. 
DISTRICT OF COLUMBIA 
Washington—Maryland Ave. and 9th St., 


FLORIDA 
coceeenreRe--106 E. Forsyth St. 
Tam 18 Tampa St. 

GEO 


IA 
Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
~ 2 ee ~ Canal, South of 


Ba P. O. Box 78. 
ILLIN 1s 
Eticaue—Peopies Gas Bldg.. Michigan 
vd. 
Decatur—i33-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peorila—721-731 So. Washington St. 
Marion—315 S. Granite St., Box 747. 
Monmouth—601 S. First St. 
Seer — tit S._ Bishth St. 
Streator— ast Elm St. 
INDIANA 
Evansville—1601 Illinois St. 
2 . a ee . Alchemea St. 
1OWA. ute—921 abash Ave. 


Des Moines—117-119 Fifth St. 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
a City—925 Fourth St., P. 0. Box 


KANSAS 
Pia eo, gg A Vays St. 
. St 4 
Wichita—721 Beacon Building. 


Louisville—12 . 
Mm 6 E. Main St. 


We 
obtained, and 





to “Union Carbide Sa 


LOUISIANA 
New Orleans—819-21 Julia St. 
MAINE 
Portland—202 Commercial St. 
MARYLAND 
Baltimore—19 E. Lombard St. 
Cumberland—1i N. Liberty St. 
Salisbury—Opp. Fulton Station. 
MASSACHUSETTS 
Boston—(See Cambridge ‘A.’’) 
pe ET Albany St. 
D : 
MICHIGAN 
Detroit—Jefferson Ave. and Orleans St. 
Grand Rapids—500 Shawmut Ave., N. W 
Hancock—First National Bank Bidg. 
Iron Mountain—215 E. A St. 
Jackson—1i72 South Water St. 





naw—1830 No. Michigan Ave 
Sault Ste. Marie. 
MINNESOTA 


Minneapolis—334 N. First St. 

Virginia—113 Chestnut St. 
MISSISSIPPI 

cee ets Washington St. 
MISSOU 

ny icity —1316- 1318 W. Eighth St. 

bo Joseph—920 S. Sixth St., Sta. “A.” 

com. cae East St. Louis, Til.) 

NEBRA SK 


Qumne 1007-09-11 Jones St., Union Sta. 


P,. 0. 

NEW HAMPSHIKE 

Concord—77 South Main St. 
NEW JERSEY 

Camden—657 So. Second St. 

Jersey City—554-56 Henderson St. 
NEW YORK 

Albany—Montgomery and Colonie Sts. 

Binghamton—21 Jarvis St 


ye Tg St. and Railroad Pi. 


amaica—ii New York Ave. 
Kingston—O’Neil St., near Broadway. 
New York City—42nd St. Building. 
Niagara Falls. . 


Poughkeepsie—Smith St. and N. Y., N. H. 
& H. R. R. Tracks. 


oe. 
Utica—127 Hotel St. 
Watertown—428 Court St. 
Whitehall—57 Canal St. 
NORTH CAROLINA 
— 


gton—Room 16 Masonic Temple, 


N. Front 8t. 
NORTH DAKOT 

Fargo—17-19 Broadway. 
OHIO Cincinnati—63-65 Plum St. 





Cleveland—601 The Citizens’ Building. 

Columbus—330 Dublin Ave. 

Dayton—812-828. B. First St. 

Lima—338 East se. st. 

Toledo—il4 8S. Erie 

Zanesville—Main - ea _—— Sts. 
OKLAHOMA 

ne City—27-29 BE. Grand Ave. 
OREGO 

Portiand—Fifteenth and Hoyt Sts. 
PENNSYLVANIA 

Beaver. 

Du Bois—Weber Ave. and Franklin St. 

Erie—1426 Chestnut St. 

Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 

Pittsburgh—32nd St. and Penn, R. R. 

Potteville—Railroad and Sanderson Sts. 

Scranton—4 Cliff St. 

Shamokin-——46 West Independence St. 

Williamsport—Canal and Court Sts. 
RHODE ISLAND ........ sseess 

Providence—aAllen’s Ave., P. O. Box 419. 


SOUTH CAROLINA 
Charleston—1i153 Church St. 
TENNESSEE 
Chattanooga—700 E. Tenth St. 
Knoxville—426 West De -¢" ome 
Memphis—671 South Ma 
Nashville—105-107-109 Sandee. 
TEXAS 
Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 
Houston—Baker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N, Salado 


Sts. 

Waco—633 S. 7th St. 
UTAH 

Salt Lake City-—-118 W. Second South St. 
VE ee 

urlington—College and Champlain Sts. 

VIRUINTA 

5 jt Commerce St. 

orfoik—cCor. First and Front Sts. 

Richmond—i8tn and Cary Sts, 
WEST VIRGINIA 

Bluefield—i95 Roanoke St. . 

Charleston—Broad St. and K. & M. R. R. 

Fairmont—"A” Street. 

Hun nm—820 8rd Avenue. 
WASHINGTON 

Seattle—1103 First Ave. 

Spokane—646 Peyton Building. 
WISCONSIN 

La Crosse—Front oe King Streets. 

Madison—309 Bast Wilson St. 

Milwaukee—120-134 Jefferson St. 


recommend our customers to select from he et, the elty from which the quickest delivery and lowest freight rate can be 
address their orders t pany” at the distributing point selected accompanied by 


Piease address request for information or special paresecseae 8 to either the Chicago or New York office. 




























THE 
BASTIAN-BLESSING 
COMPANY 


125-131 W. Austin Ave., Chicago, Ill. 


Manufacturers of oxygen and acetylene reg- 





ulators, needle valves, couplings, cylinder 





valves, apparatus parts, safety valves, etc. 





Our regulators are of recognized merit, being 
included in the equipment of most leading 
manufacturers. They excell for accuracy, 
range and fineness of adjustment, strength, 
reliability, every desirable quality. 

Write for our catalog. 


We own and operate one of the finest brass 
shops in America and are prepared to execute 
orders for special apparatus on contract, per 
sample. Send us your specifications. 


We sell manufacturers and Gf only. 


MARK 





The iN ccdithinn Method 


of Welding, Cutting, Brazing, Etc. 


The only Acetylene Oil Gas generator in the world. Saves 25% 
on gas and oxygen. First class references. We also sell ppemgeete 
-Acetylene equipment for dissolved Acetylene for $42.00. 
Thermalene gas in conjunction with Oxygen gas produces the 
ideal flame fos welding and cutting. There is no loss of time due 
to shortage of gas. e generator works only when you work. 
When shut off, generator ceases instantly. 





Thermaline will not 
produce faulty welds 
due to impure and 
moist gas. The gen- 
erator may be mount- 
ed on a truck and 
made portable. 


Thermaline Gas, be- 
ing heavier and richer 
than Acetylene ant 
other gases, has mo 
body, producing a ‘an. 
er non-oxidizing flame, 
which assures a 





sare or 
metal brittle. 
Write for full infor- 
mation, catalog and 
prices. 








THE 
THERMALENE 
COMPANY 
Chicago Heights, III. 
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The United States Welding Co. has adopted 
the U. S. GAUGE as standard on their 


equipment. 


Its record in service, together 
with distinctive patented safety features 
commend it to the best trade. 





New York, 67 Wall St. 


Chicago, Candle tiaeen Bink Pinhcines, 664. Mer 








Bri ket Street. 
Detroit, 42 W. Larned Montreal, Board of 
Street. Trade. 


Works: Sellersville, Pa. 
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Pure 
Oxygen and Hydrogen 
Efficient 


Welding Apparatus 


Universal Oxygen Company 
Sheboygan, Wisconsin 











SEAMLESS STEEL 


OXYGEN 
CYLINDERS 


BUREAU EXPLOSIVE SPECIFICATIONS 


HYDROGEN CYLINDERS 
BALLOON SIGNAL SERVICE 


High & Low 
Pressure 
“JASCO” 


Seamless 


Tanks 


Forged Bronze 
Valves for High 
Pressure Gas 


MALLEABLE IRON 
PROTECTOR CAPS 


_JANNEY - STEINMETZ 


Philadelphia and New York 
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PREHEATING 
TORCHES and 
BURNERS 


HAUC 


Reduce Expense 
and Make Welding 


a Success 
















Sell for $15.00 to $125.00 






Some welders consider it necessary to only preheat 
heavy castings. In our own shop we preheat as small 
as %” x \%” angle iron and are always sure of perfect 






welds; whereas, when this welding work was done with- 
out preheating, we did not always make perfect welds; 
and by this preheating method we reduce the time of 
welding 75% and save 60% oxy-acetylene gas. 
Ask for Free Book 
HOW and WHY to Weld and Braze 


HAUCK MFG. CO., Brooklyn, N.Y. 













Hints To 


WELDERS 


Can you write intelligently about the welding 
work you do, or which is done under your super- 
vision? That is to say, when you finish an inter- 
esting piece of work, can you set dowm on paper 
the manner in which you went about the job, how 
you prepared the work, how you preheated and how 
the job was done? Have you iearned in the hard 
school of experience some little stunt which every 
welder ought to know? If you can answer yes to 
the above questions you are the man I am looking 
for. I’ll pay you a fair price for that bit of ex- 
perience and I'll print it in The Welding Engineer 
“Hints to Welders” where more than 4,000 of your 
fellows will see it. Write it down any old way— 
I’ll polish it up. Make a rough pencil sketch and 
our draughtsman will fix it up fine. Line drawings 
are more practica) than photographs. Do it today— 
the men on the firing line are waiting. 






















L. B. MACKENZIE, Editor 


The Welding Engineer 


608 S. Dearborn St., : Chicago 
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Decrease the Cost of Welding 


In order to turn out a finished job every welding shop must be equipped to not only hand 








heavy work, but also handle it with the least possible effort and in the shortest space of ti 
The time of a skilled welder is valuable and every time saving tool you can place in his han 
will increase the capacity of your shop. These tools pay for themselves in a short time. 





pikes At Ria 





No. 6 Portable Electric Grinder High Speed Hoists 


This is the famous JI hor, known by mechan- A high speed hoist is invaluable 
ics throughout the world for its efficiency. It 


“elbsines eee 


in moving your work, when it’s 





is equipped with a %-h. p. Universal motor, heavy and when it’s hot. Wright 

which will operate on either alternating or hoists are in use everywhere and d 
direct current. Gives 4500 revolutions per min- stand ined ete Pes face 4 
ute and is fitted with a 4-inch grinding wheel. with a hoist which is always get- | 
These grinders are made in various sizes, but ting out of order. Write for 

the No. 6 is especially recommended for the prices. 






welding shop. Write for prices. a 
Houck ‘ 

° : ouc - 

Portable Electric Drills _ 

The Thor Portable Electric Drill is fitted Torches | ed 
with a %-h. p. motor and is recommended for We are agents = 
drilling holes up to %-inch in diameter. This for the depend- 2 





is a rugged tool and will stand up under the 
hard usage the welder will give 
it. Don’t take your heavy work 
to the drill — take the drill to 
the job. Made in several sizes. 


able Houck 
Oil Burning 
Pre-Heating 
Torches. 
Known by 








a 2 res. Sale 
ain tt he ci athe: 


No. 01, illustrated, is recommended for weld- welders everywhere. Send 


ing shops. Write for prices. for booklet on pre-heating | E 
Portable Floor | & 
Crane and Hoist | & 


“This illustration shows our Low Bed Crane—which is furnished 
in Nos. 2, 3, 4 and 5 sizes when specified. 

The 634-inch Low Bed type is recommended when it is necessary 
to get under low places. The standard 12-inch High Bed Crane— 
on account of larger wheels—can be drawn over the floor easier 
than the low bed. 

With our Low Base Crane, you can get under an article farther 
than with any other Crane made. 

The rear-wheel-two- bearing plan is also the only good strong 
construction and found only in our Cranes.” 

Will lift and carry quickly where nothing else can go. One man 
lifts, carries and lowers 200-4,000 Ibs. with this device far quicker 
than could a half dozen by hand. Prices on application. 




















i te 


Write for Circular 


Squire-Cogswell Company : 


537 S. Dearborn St. Chicago, Ill. 
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Pure Oxygen Electrolytically Made under.the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 


orders immediately. 


Swift & Company 


Union Stock Yards, Chicago, III. 


Oxygen Department 


Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


nina 














H 





ILLI ‘t 

OXY-ACETYLENE 
APPARATUS 

ELDER 


MANUFACTURERS 
of 


Welding and Cutting Apparatus, Acetylene 
Generators, Lead Burning, Platinum Melt- 
ing and Carbon Cleaning Outfits. 

Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 





Write for Catalog. 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. lith St. 
St. Louis, Mo. 











A'New Book on AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.00 Fully Illustrated a 
This is the only complete book on the “Why” and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in a manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast iron, stéel, copper, 
brass, bronze and malleable iron are fully treated, as — as a clear a- 
tion of the proper manner to burn the carbon ‘out’ of the combustion 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
Shops, as well as industries using the oxy-acetylene ae ue will find this book 
of the utmost value, since the perplexing problems arising when metal is heated 
4 a melting point are fully explained and the proper methods to overcome them 
shown. 


CONTENTS 
CHAPTER I.—APPARATUS or Boss Welding—Preheating 7 o Suse 
KNOWLEDGE. —Gas Preheating Flame—One Side 
Oxygen Supply—Care of Oxygen Bo’ of Wald Broken Bear. 
Cylinder—Acetylene Genetation—Care ings— eee ot 
of a pag ye are of Cracks—! 
Regulator ing Regulators — Die FE pmazas Sncneare“Finahing = 


Gauges-—Care of Gauges —Welding 
orch—Care of Welding Torch— 

Btrects of Heat—Hose and Goggles. 
CHAPTER I1l.—SHOP a el 

AND INITIAL PROCEDUR 

ting Agenci: an Welding. “'Ta- 
ble—Location of Welding Outfit— 
Starting the Welding Outfit—Adjust- 
ment ame—Principle of Weld- 
Knowiedge— 


CHAPTER TT—CAST IRON. 

Simple Welding—How to Hold the 
Flame—Hard © Iron—Pin Holes 
and Blow Holes—Lug on Se 
Water 


Head—Finishin. and 
Cylind 4 


Use of- Welding Knowl Pud- 
dle System—Flux rf 


son of 
oon the Weld inne Manifold— 
Arm of Crank Case—Welding the Arm Oxyee 
Without Taking Out the Motor—Preak 
the Body of Case—W 


—Wrong Mathod of Setting Us- ten 


paid ca receipt of i THE WELDING ENGINEER eis 
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Better Welding 





Every welder knows the importance of pure oxygen to 
his work. If your oxygen supply’is.not up to the. stand- 
ard set by “American,” or 99%4% pure, you are laboring 
under a severe handicap. 


American Oxy- 
gen is manufac- 
tured under the 
careful super- 
vision of skilled 
experts, expressly 
for welding pur- 
poses. You will 
find it uniform 
and of superior 
quality at all 
times. 


We sell the cel- 
ebrated “Vulcan” 
welding and cut- 
ting apparatus. 


Write today for 
catalog of appa- 


ratus and sup- 
plies. 


AMERICAN 


OXYGEN 
COMPANY 
CINCINNATI, OHIO 














The Best Oxyger 


No welder can afford to tak 
chances with his oxygen suppl, 
The best technique in the world wi 
not avail if your oxygen supply i 
not of the very best. “Watergas 
is 992% pure and guaranteed t 
be uniformly as good an oxygen a: 
can be procured. 


Our welding and cutting appar- 
atus is in successful use in hundreds 
of plants. Write today for full in- 
formation. 


Indiana Oxygen Co. 


Indianapolis, Ind. 





Welders’ Spectacle No. 11 


Last month we advertised our Pfand Welders Gog- 
gle at $5.00 each, the highest cost welders goggle on 
the market. This month we are showing the best low 
priced welders spectacle yet produced. 


White metal frame. Mounted with Gray Green 
lenses. Ground perfectly round or oval shape. 


Sent postage paid for $0.50 each; $4.25 per dozen. 
Put up in a neat black pasteboard case. 


Write for our new catalogue. 


William C. Adams 


Manufacturer, Importer and Wholesale Dealer in 
Welding Goggles and Protection Glasses 
332 Boylston Street 
BOSTON, MASS., U. S. A. 

Write for Catalogue Samples Submitted 

















The Hardy Welding Gogele 


With Noviweld Lenses 


will be selected by your welders as 
their best means of eye protection if 
you leave the decision to them. There 


are twenty thousand pair in use. 


Write for a descriptive booklet. 


F. A. HARDY & CO. 


JOHN H. HARDIN, Pres. 


CHICAGO ATLANTA DALLAS 
10 S. Wabash Ave. Grant Bldg. Praetorian Bldg. 
NEW YORK SAN FRANCISCO DENVER 
29 E. 22nd St. Phelan Bidg. Gas & Electric Bldg. 
ST. PAUL 
Bldg. 
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THOMSON 
Electric Welders 


For,low cost welding the Thomson “can't 
be beat.” There are no long leads be- 
tween transformer and work holders, and 
the work is clamped direct on the trans- 
former terminals, which means quick 
heating. 


Why not prepare to reduce your manufac- 
turing costs by studying the possibilities 
right now? Describe the shape, tell us the 
size of the smallest and largest piece, the 
maximum number of welds required per 
day, the cost of current per kw, hour; we 
will then tell you what it will cost you to 
electric-weld. If you haven’t an alternat- 
ing current, your local Lighting and 
Power Company has. 


Weld Your High-Speed Steels 
We Job Weld Also 


THOMSON ELECTRIC 
WELDING CO. 








LYNN, MASSACHUSETTS, U. S. A. 


Type 10-A Electric Welder. Capacity up to 7-8 inch round steel or equivalent . 
section: also flat stock up to 3 inches wide. 15 KW, 15 seconds. 65 KW Hours. The Pioneer Manufacturers 


1000 welds. 26x60x43 inches high. 925 pounds. 











EFFICIENCY of a weld not only de- 
pends on the manner in which it is exe- 
cuted, but also on the grade and amount 
of material used. 


In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in 
convenient packages and are made for 
every class of material that can be welded, 
whether it be copper, brass; aluminum, 
steel, low or high carbon, chrome vana- 
dium or ordinary steel castings. 


We maintain a complete staff of ex- 
perts qualified to handle and supervise 
all lines of work. 


Oxweld Railroad Service 


Company 
CHICAGO NEW YORK 


~a 

















MILBURN APPARATUS 


Milburn mixing principle produces best work with 
minimum gas, and no flash backs, burnt tips, or other 
annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 


Ask for Catalogue, No, 35. 


The Alexander Milburn Company 
Baltimore, Re Maryland , 
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American Torches 


‘ x # 
HE American has earned an enviable record fo : 
efficiency and economy in operation. Its constru: : 
tion is based on thorough knowldege gained throug : 


experience in actual practice. Your success or failure as ; 
welder rests largely on the tools you use. Unless your torc! 4 


is as good as the AMERICAN you can not do your best. 





American Welding Torch—Injector Type 3 


The American Torch is of the Injector type, recognized to be th. 
most efficient type of welding torch. It works on an exceptional! 
low pressure, therefore drawing every ounce of gas from tanks. |: 
is constructed for constant heavy duty and is absolutely free fro: 
back firing and danger to operator. The automatic mixing devic: 
assures a perfect mixture of gas, regardless of the varying pressure: 
or size of tip used. This insures a neutral flame at all times, s 
necessary to good welding. This is an important point for the b:« 
ginner to keep in mind. 


Write for Booklet 


American Welding Co., Inc. 
2724-26 Michigan Boulevard 
Chicago, IIl., U. S. A. 











Vulcan 


I-B Pre- 
heating 
Torch 


A Portable, 
one-man torch, 
weight loaded 
25 Ibs. 

Burns in any 
position. Gives 
a roaring flame 
24 inches long, 
for one hour on 





Sateen es 
—_— 


Pree wir 











It is a well established fact that the “torch” is the most 
important unit of an oxy-acetylene welding and cutting 
equipment. 


gen = 


The K-G Torch has a reputation in the trade which 
speaks for itself. We will gladly demonstrate the torch 
at any time and we guarantee it to be equal to any and 
better than most on the market today. Finally, the 
price will leave no argument open. 


: . llon of 
The Complete K-G Welding and Cutting Equipment anit ou 
is in every detail as reliable and efficient as the K-G erosene. 


Torch. All K-G supplies are guaranteed to be the high- e 
est quality goods. You Need This Torch 


er ek a ee 





Torches, Regulators, Hose, Gloves, Gauges, Goggles, yl 3 — po cen i . fy agg a eae 
Welding Rods, Wire and Flux, Oxygen, lack Of a first-c ass pre- eating fell e Hg or fe 
Acetylene and Blau G is rugged in construction, has no delicate parts anc ‘= 


is easily operated. It is more efficient because the 
oil is practically gassed before burning. It does the 


K- eldin & Cuttin Co. eae yore A Circular £ 
556 as aga sas ted CITY Alger Supply Company f 


Phone: 6358 Greeley Peoples Gas Bidg., : Chicago 
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No. 10 Feot Blower, $6.00 FOOT BLOWERS 


For a simple, compact, portable arrangement to give a 
steady blast of air for blowpipe work or for any other 
operation requiring positive pressure air blast, we manu- 
facture two styles and three sizes of foot blowers, ranging 
in capacities from three to ten cubic feet per minute. Our 
catalogue “BX,” free for the asking, gives full description 
of brazing and welding appliances. Interested? 


BUFFALO DENTAL MANUFACTURING CO., Buffalo, N. Y., U.S. A. 











Canada Carbide Sales Company 











30 Church Street, NEW YORK CITY 
Ss 
ag Sales Agents of ca ae am ‘4 
Shawinigan - an 
Falls, Que. —_ Ib. 25- 
J le m . 
Sane “ my a ; 
nt. .. 5 Ib., 
” : 
“More gas per pound 2 tb., 1th. tins 
DISTRIBUTING STATIONS DISTRIBUTING STATIONS 
ALABAMA 
‘ areeesemer—2014-2024 Second Ave. oT 
. Los Angelee—52nd St. and Santa Fe Ave. Barton. 
ILLINO en Se Manuf’d in all pg St. and Maple Ave. 
Z| Chicago—105 W. Monroe 8st. t d d - ——_ Clinton 8t. 
Terre Haute—15 No. Eighth St. SCGREGTE SESS Pittsburgh—520 Farmers Bank Bldg. 
I Pottsville—Centre and Market Sts. 
- Knoxville. Punxsutawney. 
Centerville. Scranton—339 Penn Ave. 
Albia. Wilkes-Barre. 
LOU! 


SIANA LAN 
New Orleans—Camp and Common Sts. RHODES IS » 
YLAND 


















HA Providence—543 Charles 8t. 
TENNESSEE 
MASEL HULETSS Sawerer a. Knoxville—1761 Asylum Ave. 
‘Tay lor 8 Ta Pe o—22 Mills Bldg 
it, ) so— s ° 
¢ Fort Worth—28rd and Jones Sts. 
Bellevue Ave. Houston—Address Fort Worth. 
AH 
Ave. B. and Michigan St. Salt Lake City—121 W. 2nd South St. 
VERMONT 
if Post Office. Burlington—Park Ave. 
New York. INIA 
1-68 Washington St. Richmond—1319 EB. Main St. 
WEST VIRGINIA 
and Hamburg Sts. Charleston—821 Virginia 8 
W. Main St. Clarksburg—608 Goff Bldg. 
New ¥ an Huntington—1032 Third Ave. 
Pe and 8 Grand St. 





Trumansburg—55 Main St. 
Valley Stream. , 
Watertown—112 Franklin St. 





For special information address cor- 
respondence to New York City. 














The Latest Book on Welding 
Oxy-Acetylene Welding and Cutting 


ccineiiaa Geek us Cocks By P. F. WILLIS 


CONTENTS 'ritte r ¢ F st progressive authorities on the 
Chapter i, “Aaetrlens. Clhpter 2, Oxy. Written by one of the oldest and most prog 


“-, 


gen. Chapter 8, Welding and Cutting subject of welding. An up-to-the-minute text book, written for the 
Torch. Chapter 4, Apparatus and Instal- 


lation. Chapter 5, Preparing for Welding. PUrpOS€ of giving the welder the greatest amount of information for 
c I 8. a, . : ¢ _ 

Chapter 7. Weldine of Sheet Metal and. the least possible cost. The first 1,000 volumes will be sold at 50 cents, 
Portas, “napter 8 Welding of Various after which the price will be advanced to $1.00. 


P. F. WILLIS, 2305 N. Eleventh St., ST. LOUIS, MO. 
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| G-E Arc Welding Set, Union Pacific Railroad 
——— 





G-E Are Welders Cotitrol Current, heat and build metal and do their own chipping 


Inevitably—you will electrify 





OONER OR LATER the advantages of G-E 
MOTOR DRIVE are going to become so 
apparent, that you will ask our Engineering 

Organization to study the conditions and require- 
ments of your plant — just as the owners of the 


\equipment here illustrated asked us to do. 


‘For of course you want to know how you can cut the costs 


of production—how you can save on your POWER costs— 
how you can increase the ALITY of your output, and 
how you can increase its QUANTITY. 


In every field of activity where power is used, transmitted 
or generated, the trademark of G-E Initiative and Quality is 
found. In power stations of far-off mountains you will find 
G-E apparatus built to meet the special need. You will find 
the “G-E™ trade-mark on the electrical equipment of the 
Panama Canal and on the locomotives which tow the ships 


G-E Motor D 


through. The electrification of the railways which carry the 


- commerce of the nation east and west across the Rockies is 


a tribute to G-E e ring Manufacturing plants, 
large and small, i in all sections of the country, enjoy marked 
advantages in production over their competitors because 
the General Electric Company has solved their power prob- 
lems. All that has been in each individual field of 
electrical endeavor is transmitted through the great Research 
ene of the company to its engineers in all depart- 

in the solving of problems you may 
Coat the benefit of all the know and experience that 


has gone before. 
And because the Coen Electric Company possesses spe- 
cific, definite knowledge of all the intricacies, puzzles and 


problems of indu power, and applies to their solution 
the knowledge which no oth other organization can boast, G-E 
service 1s the greatest guarantee results t you can 
possibly have. The organization and resources of the Gen- 
eral Electric Company stand squarely behind every G-E 
MOTOR DRIVE to insure satisfactory operation. 































THE WELDING ENGINEER 


ASBESTOS 

















s¢ 


You'll Never Be Sorry 




























ae You Bought the Vulcan 
| (eae Mittens, 
Leg ° gs There is great value in knowing that your 
nentan 4 equipment is equal to any demands your 
bJ . . . 
york will make upon it. 
Pants, om 
—. The Vulcan Oxy-Acetylene 
Patchi a Welding and Cutting Outfit 
Pieces, is dependable—it will deliver the service as you 
° . want it, whenever you want it. Every comparative 
— test will prove 
Y oth, it is the best. 
arns. 


Write for Catalog W-1 






We manufacture and are prepared to furnish 
























promptly, at reasonable cost, asbestos garments of all : 
descriptions. They are all treated by our own special Vulcan 
process, which prevents the nap rubbing off, giving 

added life and tensile strength to fabric. Process Co. 
We are prepared to furnish anything in the asbestos 2445 University Ave., 

ine. South East 
MIKESELL BROTHERS COMPANY — 
mn. 


Dept. S 178 N. La Salle St., Chicago 








ASK ANY LARGE IRON AND STEELYCO. 


CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 
in the United States. 

The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 

CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cuts are made with a rapidity that is 
astonishing, and with marked economy. 

CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 
doubtedly, is the safest gas to use. 

CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 


DUE, Se ee SEETHER Yet out. ~ > CARBO CUTTING AND WELDING 
CARBO REGULATORS are undoubt- PIPES are scientifically correct in every 
edly the most correct and dependable on detail, with the theory of combustion 
the market. taken care of perfectly. 
CARBO HOSE will stand the great- 
est pressure with the longest life. 








‘ ¥ SOLE MANUFACTURERS OF 
CGARBO-HYDROGEN 4r» CARBO EQUIPMENT 
CARBO-HYDROGEN GENERAL OFFICES: . 
Reg. U. 8. Pat. Off. BENEDUM-TREES BUILDING 


Oe U, 8. Pat. On. PITTSBURGH, PA. 
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Abnormal Business Conditions— Chapter K. 
What we Are Doing To Meet Them 


Providing Tight-Valve Insurance 
For Linde Cylinders 


To provide the utmost in insurance against the 
possibility of loss of gas from Linde Cylinders, we our- 
selves manufacture a type of valve of our own—a valve 
which our own experts have developed and perfected. 


_ To make these valves RIGHT, to hold 
’ gas under 1800 pounds pressure, certain \ 
‘Barts of every one must be machined to } 

‘ ee of precision measurable Onty 2 a 








ne ths of an inch. 









3 ‘And to keep every valve on every ¢ linder in proper 
working order, they are one and all tested as the eylinders 
are filled— t or a triple checking: syatees by three 


different feiividiitls: . 
In Chapter “1” the next of this series, we will call 


attention to the remarkable work of@the Linde traffic 
de sven as a factor in Oxy-Acetylene progress. 


Air Products Company 


42nd Street Building, New York City, N. Y. 
Sihsccents Producers of Oxygen in the Workt” : 

























WELDING and CUTTING with 


OXYGEN and ACETYLENE 


2— Principies of Cast Iron Welding 


By M. Keith Dunham 


Pp RIOR to the inception of acetylene welding, cast iron resisted 
practically all attempts to repair it. Brazing was limitedly 
used but due to the uncertainty of the bonding material actually 
going through the entire thickness of the break and the fact that 
the workman was so to speak “working in the dark” with refer- 
ence to the bond being made, the process did not make any real 
growth. 

While the training of the worker in metals before the intro- 
duction of acetylene welding had been that cast iron was prac- 
tically impossible to repair, it is by all means the easiest of 
metals to weld with the acetylene flame if attention is paid to 
requirements not at all difficult to understand and execute. A 
cast iron weld may be stronger than the original metal. 


Soft and Hard Iron. 

The casting in general use is known as grey cast iron. It 
contains from three to five per cent carbon, is quite soft and 
easily machined. In a molten state it becomes very fluid and 
midway between this fluid condition and its solidifying one in 
cooling, it has the appearance and about the same strength as 
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Fig. 1. Edges Ground to 45° Angle. 








wet granulated sugar. It is not a ductile metal—that is, it will 
not bend easily but will break sharply under a shock. 

In a molten state, the carbon is combined with the iron. Upon 
cooling, the carbon should be distributed, or at least most of 
it should, in flakes. If the iron is cooled quickly, the carbon 
remains in a combined state and does not become distributed and 
the iron then is not soft and grey but hard and white. On the 
other hand, if it is cooled very slowly and the proper welding 
rod and flux are used, the carbon is distributed throughout the 
iron in the flake, or as it is called, graphitic state, and the weld 
is soft and workable. Slow cooling then is essential to soft 
welds and we must further use a welding rod which will help 
the distribution of the carbon in a graphitic state, since the 
formation of white iron rather than grey, is to be avoided. 


The ing Rod. 


The successful welding of gast iron depends greatly upon the 
quality of the rod used as™ 


é filler In the early days of 
acetylene welding, the importance of this was not recognized, 
and hard brittle welds which could not be’ machined and which 
broke easily were the rule. It has been found that silicon is 


the necessary element to propagate the formation of graphitic 










(Copyright, 1917, by M. Keith Dunham.) es 


carbon; and this element is introduced into the welding rod. 
Manganese opposes the formation of graphitic carbon; neces- 
sarily the amount of manganese should be very small. 

Fortunately the user of the acetylene flame is able to pur- 
chase a cast iron welding rod meeting these requirements at 
reasonable prices. On the other hand, it is also quite easy to 
purchase cast iron welding rods lacking the necessary amount 
of silicon but in appearance the same as the proper rod. It is 
wholly impossible to secure a soft weld unless a welding rod 
with the proper percentage of silicon and with a very low per- 
centage of manganese is used. The rod should be free from 
sand and as long as possible. The diameter will depend upon 
the class of work done and the ordinary shop will find it desir- 
able to have on hand at least three sizes and perhaps four. 
They may usually be obtained in sizes varying from % to %— 
the former suitable for a weld on a typewriter part for instance 
and the latter for thicknesses up to three or four inches. For 
very heavy welds of several inches, it is desirable to weld two 
or three rods together and as well lengthen them out by welding 
end to end to avoid the necessity of bringing the hand in too 
close contact with the heat arising from a heavy weld. 

Oxidation and Decarbonization-Fluxes, 

Cast iron melts at about 2,200° F. The combination of oxygen 

and iron, called iron oxide, melts at about 2,450° F. As the 











Fig. 2. Saving in Gas and Material By Beveling from Both Sides. 


melting point of the oxide is higher than that of the metal and 
as the incorporation of oxide in a weld is detrimental, it is 
necessary that the flux employed destroy this oxide when formed 
or float it to the top of the weld, as far as possible forming a 
protecting film over the molten metal; and since decarbonization 
cannot be wholly prevented, it should also have the power to 
partially replace in the metal some of the carbon which is burned 
out. To a greater or less extent it should prevent the vaporizing 
of the silicon in the welding rod as well. It must of course aid 
in flowing the metal, that is, in bringing it to a more fluid con- 
dition. Various combinations may be used. Borax is many times 
employed and while it brings the metal to a fluid and is to some 
extent a cleansing agent, it does not have the property of pre- 
vetiting decarbonization, and its use is extremely likely to cause 
hard spots in the weld and leave a hard, glassy surface. Prob- 
ably the most desirable fluxes have for their bases the carbonates 
of soda. As previously mentioned, the proper manufacture of 
fluxes should be left in the hands of specialists and as cast iron 
flux is very inexpensive, there is no reason why the user should 
attempt its manufacture. 
Preparation of the Weld. 

To insure a true bond through the entire thickness of the 
metal and to maintain softness by replacing the old metal of the 
break with new metal from the welding rod, it is necessary to 
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bevel or grind the edges of the break. Scarfing or champfering 
are terms sometimes employed to describe this. A 60° angle 
may in many instances be wide enough, though many users of 
the process of acetylene welding prefer a wider one, say a 90°. 
If the latter angle, each piece, if entirely broken, would be ground 
on a 45°. (Figure 1.) It is to be remembered that in the weld- 
ing operation the sides are amalgamated with the welding rod, 
and to properly do this, they are melted down towards the bot- 
tom; consequently too wide an angle results in increased time 
and cost for doing the work; yet it is important that the angle 
be of sufficient degree to insure a good amount of the new ma- 
terial from the welding rod becoming a part of the casting, so 


























Fig. 3. Portion of Broken Pieces Left for Alignment. 
that the silicon in the rod will aid in maintaining the softness 
of the welded section. 

Beveling or champfering is of the utmost importance. A true 
weld is better assured, as penetration through the entire thick- 
ness is certain and moreover removes from the line of welding 
the old metal, which if remelted would become hard. Welders 
not familiar with the fact that as cast iron is melted it hardens, 
are prone to depend upon the velocity of the welding flame to 
melt down into the break and then scrape out the old metal 
with the welding rod. Aside from the difficulty of scraping out 
all the old metal, dirt and oxide in this manner to insure free- 
dom from hard spots, this method invites lack of fusion as it is 
next to impossible for the operator to determine whether he 
has fused all parts. It may be concluded that even on very 





Fig. 4. 


Position of Flame to Take Full Advantage of Heat. 


thin castings, it is advisable to grind out the break and that 
time so spent is well spent. 


Depending upon the size, shape and location of the break, the 
means to do this scarfing will vary. A water jacket on an auto 
cylinder may be beveled by a diamond point chisel. A heavy 
crack may be chipped out by an air tool or if broken through, 
a portable or stationary grinder may be employed. On some 
pieces, it may be advisable to hack-saw the break. 
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playing on the side of the break further away from him, a com 





For a short distance each side of the break, after the 
is done, the metal should be cleaned before welding is 
to avoid the possibility of incorporating this dirt in the | 
welding. 

The break may not always be beveled from one sid 
On pieces which may be moved easily while welding, it n 
ground out from both sides and this method is consid 
more economical, requiring less filler or welding mate: 
may be understood by reference to Figure 2. On pieces 
to move while welding or where the alignment may b. 
dized by moving, beveling is done from one side only, it 
better economy in this instance to use more gas and we 
rods, as may be readily understood. 

In order to secure proper alignment it is usually necessa 
leave some portion of the original material when making 
bevel so that the parts may be properly fitted together 
will be more readily understood by reference to Figure 


Position of Flame. 


To take full advantage of the heat of the envelope 
flame, as well as of the cone, the ideal position of the wel 
torch in relation to the article being welded would be as s! 
in Figure 4. It will be noted that the weld is being made a 
from the operator and the torch held in line with the 
In practice, however, the heat arising from the channel 
many times prohibits this position, and it is necessary to \ 
at right angles with the bevel as shown in Figure 5. If thi 
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Fig. 5. Usual Position of Torch in Cast Iron Welding. 

the position chosen, care should be exercised that the flame hea 
both sides and the work should be so arranged that the operat rs 
will weld in a comfortable position, holding the torch i 
natural manner, and yet be able to secure fusion on both sid 
of the break and not as shown in Figure 6 where the flame 


mon fault of inexperienced welders. 
The cone of the flame should not at any time touch the ma 


terial; rather the end should be some little distance away [1 a 
the surface of the material, and the metal brought into fusio: { 
without the cone coming into direct contact; this for the reasor : 
that hard spots in the line of welding will result and the weld a 


made brittle. 

The choice of the proper tip size is not a matter of such im 
portance with cast iron as it is with steel, due to the fact that 
the cone does not touch the metal and the heating is more easi! 
controlled by lifting the flame away or by making a wider zon 
of fusion if the flame is too large for the thickness of meta! 


Manipulation of Flame. 


As the bottom of the break comes to a bright red heat th 
welding rod is dipped into the flux and a small quantity picked 
up and brought down to the section which the flame is heating 
The cone should not come into direct contact with the rod but 
should be held slightly away from it, the same as with the meta! 

















- welded. At this point of the operation it is sometimes 
-sary to use the rod as a scraper to break the film which 
. the surface of the bevel. The bottom is melted together 
without adding any considerable metal from the rod the 
- of the break are melted down and fused into the bottom 

- of the weld, together with some material from the rod, as 

ined in Figure 7. This method is pursued until the original 

ak has been completely filled and the weld built up or over- 

irged as shown in Figure 8. 

[he operator must use considerable care in bringing all sec- 
tions into fusion. One of the common errors of the beginner 
is to add the metal from the welding rod to the casting while 
the casting is still at a red heat and not at a melting one. This 
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Fig. 6 Danger of Welding One Side Only By This Position. 











method results in a “cold-short,” and a weak bond naturally 
results. Too much emphasis cannot be placed upon the im- 
portance of impressing upon the mind of the operator that 
acetylene welding is a fusion process, and that parts must be 
melting to insure a true weld. 

Sometimes a depression appears in the line of welding and the 
metal will not adhere. This is caused by some foreign material 
being present at this point—it may be dirt, but usually is sand 
which becomes incandescent under the flame. The welding rod 
is used to scrape this material out of the way and by holding 
the flame on that section and with the use of the flux, it may be 
removed and the metal will then fuse in that spot. It should 
never be passed over as it will weaken the bond and will show 
up in the finished weld in the shape of a hole. 


Prevention of Warpage or Fracture. 

In the previous issue we outlined four methods of overcoming 
the ill effects of expansion and contraction. Two of these are 
applicable to cast iron. One of the other two methods is not 
possible, that is the bending of the material, due to the fact that 
cast iron is not a ductile metal; and the other one, which is the 
use of water to prevent expansion, should never be used with cast 
iron for reasons which are evident when the character of the 
metal is understood. It will be remembered that cast iron must 
be cooled slowly to insure the proper distribution of graphitic 
carbon. The use of water prevents this, and while welders some- 





Fig. 7. (Left) Sides Melted Down with Some Material from Rod. 
Fig. 8 (Right). Weld Made Thicker than Original Metal. 


times use water or wet waste to prevent expansion, it may 
readily be seen that at the point where the metal is chilled there 
will be a section which is brittle and therefore likely to break 
under a slight shock. 

The two methods, practical in cast iron welding, of taking care 
of expansion and contraction are the heating of the whole article 
or the heating of a section, and with cast iron this heating should 
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always be done on at least that portion of the article in the 
vicinity of the weld for reasons already understood. 

This heating may be done by various methods, the proper 
choice of which will depend upon the article and the shop equip- 
ment of the user of the acetylene flame. Charcoal is more widely 
used than other methods, but in our opinion gas and oil torches 
may be very profitably employed on many classes of cast iron 
welding, particularly where only a section of the article must 
be preheated. 

To understand the necessity for watching out for expansion 
and contraction lef us illustrate by a bar broken in the center 
and put upon the welding table after the V has been made and 
the two parts fitted together. The weld is made and the bar 
allowed to cool. If careful measurements are taken it will be 
found that the bar is slightly shorter than it was before it was 
welded. Cold-metal must occupy a smaller space than hot metal, 
and in cooling the bar shortens somewhat due to the fact that 
the ends of the bar do not move while the weld is being made. 
Expansion takes place the easiest way, and it is far easier for 
the hot metal to creep or expand together than it is to push 
the ends of the bar outward. In making a weld of this character 
it is necessary, then, to slightly separate the edges of the break 
before starting to weld to allow for this shrinkage. 

Now assume that this bar is a spoke on a wheel as illustrated 
in Figure 9. Here one end of the bar is attached to the rim 
and the other end to the hub. If we make the weld without 
thought of contraction, the spoke will break in contracting or 
the rim will be warped or broken, depending upon the construc- 


Lf 














Fig. 9. Heating Rim to Draw Open Break. 


tion of the wheel. It is possible in a job like this to heat the 
whole wheel to a red heat, make the weld and allow the wheel 
to cool, but this is not practical as the hub is of considerably 
heavier construction than the spokes and the rim, and to heat 
all parts evenly would be extremely difficult and in this instance 
unnecessary. Remembering that we want to separate the edges 
of the break slightly so that in the cooling of the welded area 
the spoke or bar contracts to its original length, we may heat the 
rim at points A and B slightly, and the expansion of the rim, 
as may readily be seen, will separate the break in the spoke as 
we want it. The weld is then made and the rim and the spoke 
cool and shrink to the desired point. 

Note Figure 10, a casting with two arms projecting, the ends 
of which are bored to receive a shaft. One of these arms is 
broken. A natural thing for the beginner to do is to insert a 
bar with the idea that this will hold the piece in alignment with 
the other arm while the weld is being made. If this course is 
pursued, it will be seen that as the metal cools the arm shrinks 
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and pulls the bar toward the weld, and if the casting is used in 
this condition, the shaft cannot be in absolute alignment, and a 
fracture of one of the arms is bound to occur, though not neces- 
sarily of the welded arm. To successfully weld a job of this 
character, the bar may be inserted if desired, and the arm which 
is not broken may be heated in one section to a red heat. The 
metal expanding will separate the edges of the break, the weld 
may be made, and both arms will contract equally. Heating only 
the arm which is broken will not prevent this distortion. If we 
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Fig. 10. A Job Like This is Often Incorrectly Handled. 





could correctly estimate the shrinkage of the cooling metal we 
could treat the broken arm as if it were a bar not attached to 
any casting and separate the edges of the break before starting 
the weld. And if we had duplicate jobs this method is perfectly 
practical. 

The illustrations given are simple but the principles outlined 
must be studied in order to understand the more complicated 
contraction effects which will be later described. A _ repair 
welder must constantly bear in mind at least one rule: Each 
time he plans a job he must take this into consideration: Cold 
metal must occupy a smaller space than hot metal. 





WELDING SHOP ACCESSORIES 

The process of joining metals by heat without compression 
is so new that many shops have not yet awakened to the im- 
portance of equipping with aids to welding. It might well 
be said also that many manufacturers of tools or apparatus 
particularly adapted to the welding trade fail to realize the 
importance of the welding trade market. 

Even the smallest of shops requires some of these aids to 





Of course all shops realize the essentials of su 
welding—the quality of apparatus; rods and fluxes 
goggles, etc. But how many shops are equipped 
tool as shown in Figures 1 and 2, a portable grinder? 
many others are using grinders wholly unsuited to th: 
treatment the grinder in the welding shop receives 
physically impossible to finish any but light work 
tionary grinder and even light work is difficult to ha 
secure an even surface; in other words a portabl: 








Fig. 2. Portable Electric Grinders Are Made in Various Styles 


is a necessity if work is to be delivered which looks right 
the outside and it is needless to add that appearance c 
for a great deal in the welding industry, as it does in al 
dustries. 

The stationary grinder is of course an absolute neces 
in every welding shop, but its use may be more prop: 
described as one of preparation rather than of finishing 

Another form of grinder is that shown in Figure 
wheel being connected to the motor by means of a fle» 
shaft and the power to drive it is obtained from the soi 
in use for other shop purposes. One of these two types 
perhaps both, is essential in every welding shop 
uses are innumerable. 

The job shop handling all kinds of repair work will fi 
pneumatic or electric chisel as shown in Figures 5 and 6 a t 
and money saver, particularly on heavy castings where the 
must be beveled out to a depth of several inches. Sucl 
tool makes quick work of a job which is extremely laborio 
with the hammer and chisel and the good right arm. 

Chain hoists must be a part of the shop equipment of « 
shop handling general repair work. They are made in : 
styles and are of varying lifting capacities. Turning a larg 
casting while it is being welded is practically impossible | 










Fig. 1. One Type of Portable Electric Grinder. 


sible carry out the welding. 





welding. Repair work, particularly, demands nicely finished 
welds and increasing competition means that shops must 
equip to prepare work properly and as economically as pos- 








Fig. 3. Flexible Shaft Driven Portable Grinder. 





any other means. If the job shop handles particularly heavy 
work, it may be advisable to have a crane as well and even 
in small shops a portable crane hoist as shown in Figure 7 
is a paying investment, particularly in those shops doing 













-omobile repair work where it is so many times of value 
lifting the motor out of the frame or holding up the rear 
i of the chassis to take out the rear housing. 

The use of gas and oil torches is of course daily becoming 
ch wider. Charcoal for preheating is excellent but in 
any instances gas or oil torches mean quicker work and 
herefore a more economical weld and less liability of warp- 

e or fracture and for outside work, oil torches are of course 
indispensable. 

In using gas, the air supply should properly come from a 
nositive pressure blower, as the pressure required is only two 
of three pounds. and tapping the compressed air line, while 
many times done, is rather costly particularly as the positive 





Fig. 4 . Gas Furnace for Heat Treatment. 


pressure blower is quite inexpensive to purchase and operates 
very economically. 

It is becoming an axiom in the welding industry that proper 
heating of castings is more important than the welding itself. 
In every other industry when a slow, even heat is necessary, 
a furnace is constructed to operate with gas or oil and some 
welding shops have already given this subject considerable 
study with the result that for many classes of work they have 
found it economical to have constructed a permanent furnace 
for preheating along the lines of Figure 6. The positive 
pressure blower used to operate the preheating gas torches 
gives the necessary volume and pressure of air and either 
natural or city gas is used. 

A pyrometer to indicate the temperature of the oven may 
be profitably added in many instances. With the combina- 
tion of a proper gas furnace and a pyrometer, guess work is 





Fig. 5. Pneumatic Chisel for Beveling. Also Made in Electric. 


eliminated. If the temperature desired is 800° for instance, 
the pyrometer tells us when the oven is at that heat and it is 
unnecessary to guess at the heat, as is at present the common 
method of ascertaining temperature in the welding shop. 


Grinding wheels of various diameters are of course in 
common use and manufacturers of wheels particularly 
adapted to welding work are beginning to pay some attention 
to the market. Every welder knows the difficulty of grinding 
aluminum with the ordinary wheel, which quickly gums up. 
A few years ago we saw one shop equipped with a steel 
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wheel. Whether this has been placed on the market we can- 
not say, but we can testify to the remarkable grinding qual- 
ities of it and know that no welding shop would be without 
it after they had once used it. 

Portable drills are usually a part of the welding shop equip- 
ment for redrilling holes which have to be filled up when 
they are in the line of welding and a stationary drill of 
simple, rugged design, with no fancy attachments, may usually 
be found in even the smallest shops. 

Particularly when automobile repair work is made a special- 
ty, it would seem that the success of the shop to a large 
extent depends upon the proper finishing of the work. Be- 
sides those tools already enumerated, a lathe and a planer 





Fig. 6. Heavy Castings Can Be Beveled Much Quicker with Power 
Driven Tools, 


are essential if crank shafts and aluminum cases, as examples, 
are to go back to the owner ready to use. 

The lathe should be a fairly good size one, even for the 
small shop and it is better to err on having too much swing 
than too little. Probably one with a 24 to 30 inch swing and 
6 to 8 feet between centres would meet the requirements of 
most shops. 

The planer should be bought with the same ideas in mind. 
Speed is not essential with either the lathe or planer, since 





Fig. 7. Portable Crane. More Efficient Than Chain Hoists. 


the problem is not a manufacturing, one and attachments 
which bring up the initial cost may be avoided. 

There are of course many other accessories which the weld- 
ing shop may with profit purchase. These accessories may 
perhaps be more properly called machine tool equipment. 


In a competitive test of a number of welding outfits held by 
the Northern Pacific Railroad at the Brainerd, Minn., shops, 
the test employed was to weld a fire door in a locomotive. The 
circular plate welded in was 10 ft. 2 in. in circumference. The 
winning outfit, the Vulcan, made by the Vulcan Process Co., 
Minneapolis, Minn., completed the job in eight hours and twenty 
minutes. Winning this test resulted in the N. P. adopting the 
Vulean as its standard welding and cutting equipment. Since 
installing the Vulcan a set of broken drive wheels have been 
repaired by welding the spokes to the hubs. These wheels are 
now in use and in perfect condition. 


Jack Harding, Promotor of Sales, Prest-O-Lite Co., has 
been elected vice-president of the Russel M. Seeds Co., In- 
dianapolis. This company is in charge of the Prest-O-Lite 
advertising campaign. This makes the Seeds Co. one of the 
most important concerns of the kind in the West. 
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REMINISCENCES of @ WELDE 





V—The Man Who Wouldn’t Learn 


]* the reminiscence previous to this one, I spoke about 
the general knowledge of things metallurgical, which is 
obtained by the job welder. This applies as a rule. There 
are exceptions, of course, as there are, so they say, to all 
rules and this is a story of one of the exceptions. The 
thoughts of the earlier days bring to mind many of the 
lighter happenings in the shop which helped to cheer us 
along through our little tragedies of failures. And they 
brought to mind some memories of one particular old time 
welder. He’s out of the game now; in fact, he never was 
really it in, just sort of hung around on the outskirts, so to 
speak. He never took advantage of the other fellow’s mis- 
takes nor in fact of his own. And knowing him so well, I 
hardly believe he’d read a trade paper, so the chances are 
he won't read this. A good many old timers in the East 
will recognize him and if by chance he does read this, I 
just want to square myself in advance by saying that while 
some of us have had many good laughs at his mistakes, 
we all liked him. We didn’t laugh at him; only at what he 
did. He was one of the few job welders I have met who 
simply wouldn’t, or couldn’t, learn. We'll call him Bill. 


Interrupting the story of Bill for a moment, I wonder 
why all the “bugs” eventually tell their discoveries to the 
job welder. In my time I reckon I’ve listened, more or 
less patiently, to all industrial revolutionizers. Steel auto- 
mobile tires, apparatus for perfect kerosene combustion, 
aeroplanes which couldn’t fall, autos propelled by carbonic 
gas or compressed air, gas-hot water heaters to put the 
coal barons out of business—I’ve had my share in helping 
build these and hundreds of other devices which were to 
set the world afire. But one particular invention I wish 
I knew the end of. The inventor of this was a typical 
“bug.” Short in stature, long hair, a huge drooping mustache 
and bushy eyebrows, he was an ideal moving picture hero 
for a Nihilst bomb plot. To complete the painting, he car- 
ried an old black bag. Cautiously he inquired for the pro- 
prietor. Upon being told he was talking with him, he dis- 
creetly opened the bag and took out a device made of two 
flat aluminum bars, on each of which was an iron piece which 
slid back and forth. Could we shorten these bars one- 
quarter of an inch exactly. We thought we could. Well, 
there were sixteen of them and he was anxious to get them 
as soon as possible. Telling him to leave them and call 
the next day and they would be ready, he replied that it 
was impossible, that he must stay with them while they were 
being welded, as spies were constantly following him to find 
out his secret. Realizing that I had a real “nut” to contend 
with, and having lots of work to do, I called for the fore- 
man and told the inventor that the foreman would per- 
sonally weld them. Standing on his tiptoes to reach my 
ear (I was at least a foot taller than he) he whispered 
stagily that these pieces were the equalizers of his per- 
petual motion machine and that it was completed, everything 
ready except the shortening of the equalizers. This was 
one of the occasions when I was glad I was the boss; for 
the foreman had to listen for a matter of two or three 
hours to a long dissertation on that perpetual motion ma- 
chine. ‘ 

Reverting now to Bill whose ideas of the welding industry 
were (and still are, I think) on a par with the perpetual mo- 
tion inventor. Bill’s idea of welding was that the flame 
did all the thinking—all that was necessary was to own a 


welding outfit. Before welding was introduced 
country, Bill had had considerable experience in an i; 
closely allied with welding and he naturally gravit 
the job welding game. He worked for me two \ 
while I plead guilty to the fact that at that time my, 
edge of welding was extremely limited, Bill’s was a 
and after trying to tell him that it wasn’t a good p: 
tion to weld cast iron with steel and having Bill 
that steel was considerably stronger and the weld w 
sure to hold up if so made, we parted company 
opened up a job welding shop of his own. 

His home was quite near our shop and he dropped 
quently on his way to and from his place. Taking a 
of his invitation to visit his shop, I went down to | 
equipment over. Now, equipping a shop then was 
bit costlier than it is now and Bill’s equipment 
him close to $3,000 and yet he had but one weldins 
and that one wholly unsuitable for repair work, 
built for welding sheet metal and the limit of its w 
about half-inch cast iron. 


Other than being poorly equipped with the 
portant part of the job welding shop, his tools and 
ances were very good. The day I happened to visit 
there was lying on the floor a huge casting, a junk 
metal shears, which had broken in attempting to 
piece of metal too large for them. The break was 
‘sixteen inches through and abutted a shoulder abo: 
feet thick. Now, jobs bigger than this have since 
done with the oxy-acetylene flame, but at that time 
classed them as impossible. That metal dealer had 
those broken shears for some time and well do | 
member our foreman talking on the telephone with 
Upon being informed that we could not weld them 
wanted to know from the foreman if we thought the; 
be cemented! But friend Bill was not afraid to tackle 1 
with his little torch. Now, you readers have proba 
realized by this that Bill was the type of man who coul 
be reasoned with, so I just casually remarked upon 
thickness of the casting and wondered how he was goi! 
make the bevel. “Why,” says Bill, “I’m going to tak 
cutting torch and cut the bevel from each side.” Not « 
ing to take issue with him over the practicability of cutti: 
cast iron and yet not wanting him to waste his time o1 
job he couldn’t do, I told him that getting that amount 
metal hot enough to start welding would be a terrific | 
Thereupon, Bill showed me eight pre-heating gas torc! 
he had made from half-inch gas pipe. Lighting them all a: 
turning on the blower he produced a long sickly lookii 
flame without a sign of a blue cone and the total volume 


heat emitted by the eight torches would have been just 


about right for a single cylinder from an automobile m: 


tor. I left him, knowing full well that he would tackle the 
job and some time later I saw the casting. After asce: 
taining that he couldn’t cut the bevel with the cutting torc! 
he had actually started to fuse the break together on the 


surface. Finding that he could not do so, he had melt: 


twenty or thirty pounds of welding rods on to the top, but 


in attempting to turn the casting over to do the same wit 
the other side, the two pieces pulled apart and Bill gave t! 
job up. 


Some time after this, Bill came to the shop one nigh! 


rather out of breath and stated that he wanted a real u) 
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late cutting torch. All we had was the regular welding 

h with a copper tube attachment to the side, but this 

- not suitable for Bill who advised us that he had taken 

yntract on a big cutting job and wanted a real cutter. 

ere was at that time only one cutter of the so-called 
acentric type, which was what Bill was after; so he tele- 
raphed for it to Buffalo and brought it in, proudly showed 
to us, and told us that he had us skinned and was going 

t and get all the cutting work in that section. 

A few days passed and one evening, just as we were get- 

1g through work for the day and were talking over the 
things to do. on the morrow, a very tired, smutty faced, 

‘sconsolate Bill showed up. Slumping down on a stool 
and by his very air commanding our silence and attention, 
he said: “Boys, I just want to advise you that you can’t 
cut bronze. I’ve tried for three days and used twenty 
tanks of oxygen on some propellor blades and it can’t be 
done, so don’t waste your money trying.” There was an at- 
tempt to keep straight faces for perhaps half a minute and 
then we all yelled, but Bill couldn’t see the joke then, and 
| doubt whether he ever did. Shortly after this event, Bill 
zave up his job welding shop. I met him about six months 
ago and he wanted to know if I thought the oxy-acetylene 
business ever would amount to anything. 

Here’s the moral: READING ABOUT THE OTHER 
FELLOW’S EXPERIENCES MAY PREVENT THE 
OTHER FELLOW HAVING THE LAUGH. 

Next Month—The last story of the series will be “Jottings 
From the Notebook.” 





BRAZING OF GALVANIZED SHEET IRON 
By B. Kopferschmidt. 


One of the greatest inconveniences in connection with the 
use of sheet iron and steel for general purposes, is the tend- 
ency of the metal to oxidize and rust in the air under ordi- 
nary atmospheric conditions. 

Highly polished’ iron in contact with a solution of ordinary 
carbonate of soda, kept in dry air, will not rust. 

Protective coatings of paints of various kinds, are gener- 
ally applied to metals to prevent it from corrosion. The 
function of these is more mechanical then chemical; the 
coating simply preventing the metal from coming in contact 
with the oxidizing medium. 

In certain cases the corrosion of iron can be diminished 
by placing a more active metal in contact with it, such as 
zinc, tin, copper and nickel. 

In the case of zinc, a sort of permanent metallic paint 
coating is obtained, which coat acts as a preservative in the 
threefold manner; of a mechanically preventing contact with 
air, of galvanically confining the oxidation to the zinc, and 
of chemically causing the iron to be coated with a basic film 
of zine oxide. 

Thus when perfectly cleansed iron is immersed in melted 
zinc, and the latter adhering to the surface, it forms gal- 
vanized iron. 

Galvanized iron cannot be welded successfully with the 
oxy-acetylene blowpipe, for two reasons. First, it burns the 
zinc and leaves an unprotected surface from oxidation at the 
welding line. Second, the zinc thus burned will incorporate 
in the weld and decrease the strength of the weld to a great 
extent. The first defect can be remedied (excluding the 
question of cost) by regalvanizing the article after welding, 
but in the second defect lies the chief weak point in welding 
galvanized iron, because it is impossible to free all the zinc 
from the iron, at the welding line. 

However, the brazing process can be successfully applied 
in joining galvanized iron with the oxy-acetylene blowpipe. 
The brazing does not burn the zinc, but it incorporates with 
the brazing metal, which is a composition of copper and 
zinc. The brazing metal will melt more readily at the join- 
ing edges, and will spead on each side about % inch. At 
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the very end, where the brass stops from spreading, the zinc 
will continue as a protective coating agent, thus the brazing 
process leaves no surface unprotected, leaving the brazing 
line with a brass coating instead of zine. 

To braze galvanized iron, use a smaller welding head, as 
it would require for welding the same thickness. For a 
brazing compound on sheet metal, one may use the ordinary 
¥ inch brazing wire. For angle iron or heavier articles use 
3/16 inch or % inch tobin bronze rods. 

The brazing of thin gauge galvanized iron does not re- 
quire the same amount of care and skill as in welding thin 
sheets of iron. If one wishes to braze two plates of galvan- 
ized iron, he must overlap the edges about % inch, then 
the edges are tacked about every three inches. After this 
operation the whole line is brazed from one end to another. 
Although there is not so much heating as for the welding 
operation, yet the expansion will bring about a slight bend- 
ing, but through hammering it is easy to bring the plates 
back to its original position 

If an increase in thickness at the brazing line is not de- 
sired, one may hammer the edges down to half its thickness, 
thus when overlapped % inch, the surface at the brazing 
line will be the same as that of the sheet. 

The method of brazing is to heat the edges to be joined, 
and a little pulverized borax is sprinkled, then the brazing 
wire is melted and adheres to the edges to be joined, and 
the joining is obtained simply by cooling. A good brazing 
job is considered when the brazing metal runs throughout 
the lap and spreads a little on the opposite side. 

On May, 1914, the writer was interested to substitute the 
soft soldering process on ice cans, with that of the brazing 
process. For that reason he had tested a few specimens of 
brazed galvanized iron plates at the Davis-Bournonville 
plant on their testing machine, with satisfactory results. 
On a pulling stress the metal never gave way at the brazed 
joint and the writer was satisfied that the brazing increased 
the resistance of the joint. 

In order to protect thin iron plates from oxidation and 
to enable them to be readily soldered together so as to man- 
ufacture the numerous articles in ordinary use made by the 
tinsmith, they are coated over with a closely adherent layer 
of metallic tin, forming tin plate. Such tin plates should not 
be attempted to braze, because the heat will melt or burn 
off the tin that melts at 450 degrees Fahrenheit, and leave 
the molten tin on the surface in small drops. The soft 
soldering process, with a soldering iron is the practical 
method for joining such tin plates. 

Other iron plates covered over with protective coatings 
of other metals, notably copper, brass and nickel, can be 
brazed the same as the zine coated plates. If the brazed 
part that possess a different color than the coated metal is 
objectionable, one may cover the brazing line with an alum- 
inum or other whitish paint so that the color may appear 
uniform. 





The Burdett Oxygen Company will complete the erection 
of its Salt Lake City plant on March first, and will be in a 
position to furnish pure oxygen to users in that territory. 
This is one of a chain of plants erected by the Burdett Com- 
pany. The capacity of their Los Angeles plant has recently 
been increased 50 per cent. 





The Thomson Spot Welder Company, Cincinnati, Ohio, 
have issued five bulletins, Nos. 201 to 205 inclusive, covering a 
line of machines for spot welding sheet steel where the total 
thicknesses of the metals vary from % to % in. Each of the 
bulletins is practically the same in arrangement, engravings of 
the different machines of the particular type described being 
presented, with general description and specifications and 
views of the machines in use. 
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A Month of Suspense. 


HE past month has been one of grave and unusual con- 

cern in the political and business world, owing to the 
sudden development of the crisis with Germany. Diplomatic 
relations were severed under circumstances which seemed to 
make war inevitable, and although a month has passed with- 
out an act of direct hostility upon either side, the situation is 
no less critical than when the German Ambassador received 
his passports. The issue between the two governments is 
directly joined, and no longer under dicussion. 

There is no reason to anticipate that a declaration of war 
by this country would have any immediate effect upon the 
business situation, other than that resulting from additional 
stirfftulus. The government has already entered the market 
for equipment and supplies, and is committed to great ex- 
penditures upon the army and navy, but doubtless its orders 
would be increased and expedited. The experience of other 
countries, and our own as well, shows that war makes enor- 
mous demands upon the industries, hence there would be no 
reason to apprehend a sudden reaction from the present 
activity. The danger would be from the other side, i. e., 
from an over-stimulus in certain directions at the expense of 
normal development. The industries of this country are 
already working to capacity, and it is difficult to see how 
they could do more. Under such conditions government 
orders would crowd private business to the rear, create new 
demands for labor and materials, and probably raise costs to 
a higher level. Enlistments would necessarily aggravate the 
scarcity of labor, and the amount of business in sight would 
be likely to stimulate further construction work for the en- 
largement of industries. These are the inevitable economic 
derangements caused by war, and in some degree we have 
already been experiencing their effects. War is not recom- 
mended by anyone who understands its economic effects as 
a means of increasing the wealth of the country, but if war 
must come it is certain that the United States is more for- 
tunately situated to withstand it, and has greater resources 
with which to prosecute it than any of the countries which 
have sustained such marvelous exertions for now two and 
one-half years. 
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A Boost for Welding. 


oe an advertisement in a well known engineeri: 
we cull the following: 


“It was up to somebody to show me why the speci 
should call for riveted pipe, which was a third heavie: 
pipe I knew was fully as strong, and cheaper, to boot 

“Well, I found out that the rivet holes weakened 
so much that the lap joint had to be one-third too hea 
the actual steel needed in the straightaway, and that’s 
the loss came in. 


“Rivet holes don’t hold an ounce of water—they « 
rivets.” 

Sounds like a welding advertisement, doesn’t it? |] 
isn’t—just some talk about a special rivetless constru 
There are some talking points in this advertisement 
are applicable to welding, however. Just why shoul 
gineers specify heavy, costly, riveted pipe, when welded 
is smooth on the interior, thus reducing friction: can 
smaller gauge, because the weld may be as strong as the 
and can be absolutely tight? 

Probably the only reason that welded pipe is not uss 
a larger extent is that its advantages have not be: 
strongly brought out as they should have been. 





Other Than Commercially. 


OST of us think of welding and cutting apparatus 

implements of trade only, entering into every ave: 
of the City-of Metal. It bonds or cuts, and is being eve: 
where recognized as an essential unit in the scheme of ind 
trial efficiency. 

But how often do we think of the cutting torch as so 
thing bigger and with a nobler use than mere dollar making 
We have noted lately a number of instances in New Yo: 
City where this “knife of fire” has been successfully used + 
save human life. There seems to have been quite an epi 


‘demic of boys and men becoming wedged between elevator: 


and girders, and in one rescue several men were pinned un 
derneath an elevator in a collapsed garage. The New Yor 
City Fire Department, equipped with cutting torches, 
been able to save human life in each case. 

As our English cousins would put it: “It gives one 
of a thrill” to realize that one is connected with an industr 
which is the means of life saving. 

And coming down to the matter of fact and quite comme: 
cial aspect, it might be advisable and deemed good buSines 
to see that the fire department of your city is properl) 
equipped with cutting apparatus. High steel buildings are 
not essentials to its use. Anywhere where there are elevator: 
there may be some time urgent need for it, and estimatins 
the value of a human life at $20,000 (which we believe is a 
figure sometimes set by those who love to deal in th« 
statistical) the investment, from a purely commercial stand 
point, is a high class one. 





Welders For The Army. 





‘ROM time to time we hear of the need of welders for th: 
various armies abroad. Only recently England has con 
missioned one of her welding experts, Mr. D. Richardson 
Editor of the Acetylene Journal, and we presume he is trai: 
ing welders. Should we have an occasion to put a large arm) 
in the field we shall need a vast number of skilled. welders 
both for service in the field and at home. Other industries ar: 
organizing and measuring their strength, it’s high time th: 
welding trade did something. This would be one more useful 
employment for a good welding association. 
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4 MASTER WELDER’S RECORD 


Accurate Records Should Be Available 


—System in Use on a Large Railroad 


By B. Kopperschmidt 


\ Master Welder is measured by his ability to judge, plan 
and solve the different problems that arise in his shop. If 
his judgment is sound, then it is the result of exact knowl- 
edge of all factors involved in his trade. A decision may de- 
termine whether the job is weldable or not. If it is weld- 


OXY-ACETYLENE 


The Master Welder must have a wide range of knowledge 
in the metal trade. He must know something about metal- 
urgy, gas generation, the technique of metals, and the ability 
of performing the work he advocates. He is unlike the 
Master Machinist, a “working foreman,” who walks down 
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MACHINE AND LOCOMOTIVE SHOP 
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No. Actual Wages Cost of 


Opera- Hours 
ARTICLE WELDED 


of Gas and OTHER TOTAL OTHER SAVING 
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AF Total Supplies 
Cutting Hours — ine 
Air drums-welding test plates 10 6 .95 1.86 2.81 3.55 14 
Air drums -welding holes, etc. 18 7.6 3.20 16.24 19.44 32.87 13.43 
Air drums-welding heads 4 4.3 2.22 9.98 12.20 17.50 5.30 
ee er a ee 
tt 
riving Box 2 1.0 -40 2.32 2.72 2.55 17 
Pqualizers 1 ‘3 3 OT Be 2.13 1.80 ‘33 
wel tne up Pena voit & Misc] 
‘ holes in firebox Cheats - 396 31.0 34.13 118.32 152.45 475.74 323.29 
i new sections 
isect ions of firebox sheets 19 67.0 57.07 155.44 170.10 382.61 226.64 155.97 
Welding b ots on firebox 
ioe 7 3 5.3 2.47 12.30 14.77 39.72 24.95 
Welding patches on firebox 
sheets ; 16 18.3 8.84 42.46 48.27 99.57 118.42 18.85 
Heating Flexible Staybolt 
caps to remove 55 A 1.09 3.94 5.03 43.20 38.17 
Frames, Truck 1 3.5 SS 3.01 3.56 4.00 ‘4 
Injector Elbows 10 2.3 -87 5.34 6.21 6.80 : 
Injector Front 6 2.5 1.13 5.34 aa 6.47 52.58 46.11 
Trailer Box z 6 “a 1. 39 ~~ 1.70 1.70 — 
Waist Sheet 2 2.3 -85 5. 34 6.19 14.98 8.79 
254.4 155.20 590. 23 218.77 964.20 1598.71 791.68 
Bis iStg HE 
Savin . 
CUTTING 
Cutting on Air Drums 1 2 .19 .48 -67 1.15 48 
id Angle Iron 28 Bs .34 1.69 2.03 2.70 -67 
” s 8 2.0 1.42 4.82 6.24 — 13.62 7.38 
” Miscel. Holes 230 6.7 4.39 16.16 20. 54 28.75 6.21 
” Miscellaneous 27 9.1 4.21 21.93 26. 14 23.12 3.02 
TOTAL 5879 91.1 52.51 219,55 272.06 360.91 92.26 
Fig 3 aving $ 86. 


able the Master Welder must inform his men how the work 

should be done. If he lacks this knowledge he must guess. 
(he Master Welder, in dealing with his men, must know 

how to teach them the trade, to organize, classify and super- 


the shop with a piece of work and a file in his hand, filing 
as he goes. The Master Welder cannot employ graduate 
welders, as in the machinist trade. Therefore, in ninety cases 
out of one hundred he must organize and teach his own force, 
and until an ample supply of graduated welders will be avail- 
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able he must do actual work. Yet in addition he must de- can determine, without guessing, which method 

vote his energies, like any other foreman, to the development economical and successful for each individual jo! : 

of better methods in his department. To begin this record one must have forms for t s 

In the railroad shop a Master Welder usuaily has two and electric welders’ report, as in Figures 1 : 

welding methods, the acetylene and the electric. In this case reports must be partly filled out by the oper “| 
ELECTRIC WELDING REPORT 
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he must have a thorough knowledge of the kind of problems individual job, and, of course, inspected by the Mas 
which will constantly confront him, and also of the proper for their accuracy. In case of a welding job + 
method of their solution. To do this accurately he must must fill out the amount of time charged, th: 

have correct monthly records, showing the cost of labor and’ cubic feet of oxygen and acetylene, the amount 
material on each process for each individual job, the cost rods per foot, to which he signs his name 


OXY -ACETYLENE WELDING REPORT 


MACHINE AND CAR SHOPS MONTH OF - AUGUST - 1916 
WELDING 

















No. Actual Wages of Cost of _ 









































of Hours Men for Gas and OTHER TOTAL OTHER SAVING 
ARTICLE WELDED Opera- Welding Total all. LABOR COST METHOD or 
tions or, Hours Supplies LOSS 
Cutting 

Bolsters 17 42.0 21.22 97.44 118.86 353.48 234.82 
Bands 29 1.5 1.52 3.48 5.00 9.50 4.50 
Brake Hanger Arm 1 1.0 -47 2.32 2.79 6.30 3.51 
Box Steel 2 1.0 .46 2.32 2.%6 -- 2.78 
Column Posts 5 2.0 .88 4.64 5.52 13.38 7. 86 
Heating Stud _ 1 e 33 1.16 1.49 1.89 40 
» Step sides 2 5 -16 1.16 1.32 2.67 1.35 

” Truck Side 1 5 +13 1.15 1.29 2.60 4.31 
TOTAL 1194 141.5 77.83 330.60 408.43 1849.18 1460.10 

y Loss 19. 35 

Saving 1440. 75 

CUTTING 















































Cutting Angles ‘ 290 5.5 5.20 13.26 18.46 28.90 10.44 
° Buffer Castings 7 1.0 .80 2.41 3.21 11.22 8.01 
° Bolts 10 > 48 1.21 1.69 5.42 3.73 
° Castings 16 1.5 1.39 3.62 5.01 12.61 7.60 
" Center Plates i3 1.0 51 2.41 2.92 27.70 24.78 
" Winding Shafts 12 5 - 66 1.21 1.87 2.36 49 
” Z-Bars 34 1.0 43 2.41 2.84 7.16 4.32 5 
TOTAL 1041 57.0 47.64 137.42 ~ 185.26 408.47 241.96 " 





Loss 18.75 
Saving $ 223.21 
218.77 1236.2€ 1959.62 723.36 
593.69 2257.65 1663.96 






















Oxy TD OTEy ETD paving 
Total Loco. Shop Welding 2 . 51 
” ” ” Cutting 272.06 360. 91 88.85 
° ar Shop Weldj 4 ‘ . 
Car Sh ld 408.43 1849.18 1440.75 
” " » Cutti 


185. 26 408.47 223.21 
GRAND TOTAL . Fiir.27 








NET SAVING FOR MONTH - $2387.32 
Sept. 26, 1916 Fig 4 


and maintenance of his equipment, the cost of gases and sup-___the information is filled out by the Master Welder. Hi: 
plies, the average cost of cutting or welding blowpipe per also know the standard weight of each size welding r 
hour, each month, the cost of the electric current in his shop he can determine the proper weight of rods consum: 
per hour, etc. With such records on hand the Master Welder each job. 












he case of a cutting job the operator must mark in 
ond line “cutting,” and also the name of the article 
ut and the amount of oxygen and acetylene. 

comes the monthly statement rendered by the Master 














1916 
_— Cost Cost ; zs k a 
AVING Burner Burner Welding Cutting Cu.Ft _ Lbs 
. oom Rou! Hour Hours Hours Oxygen Carbide 
Welding Cutting Worked Worked Used Used 
ax $2045.10 2.32 2-31 $12.2 168.3 48900 4200 
‘ 1913.69 2.22 2-30 444.3 153.8 53250 5000 
3050 65 2.18 2.37 502.2 141.9 55600 4300 
- 223.11 2.25 2-36 453.3 171.6 56800 4500 
- 3243.71 1.79 3 2-26 429.0 164.8 41800 3500 
- 986.77 2.26 2.41 388.9 155.5 48200 3200 
2014.83 2.22 2.44 332.7 122.5 38400 3500 
AUC 5387.32 2.32 2.41 395.9 148.1 49600 4200 
noraL $18765.18 1736 16.86 33585 12265 392550 32400 
avg $2345.64 2.17 2.35 419.8 153.3 49069 4050 





Welder. Figs. 3 and 4 show the acetylene welding and cut 
ing record for the locomotive and car shops. Fig. 5 shows 
the electric welding record of 2-inch and 5-inch flues. Fig. 6 


STATEMENT OF WORK PERFORMED WITH ELECTRIC WELDER 































































































BOILER LOCOMOTIVE SHOP MONTH OF AUGUST 
ane z . FLUES 
TOTAL | TAME | cost TOTAL 
’ war’L |curnent|- cost | Thea] Prepar-| Cost 
in ACTUAL | WELDING | ing fo: TO 
in, WELDING [Hrs Min] Welding} ENGINE 
e . 2 37 3.64 
; 4 also] 1 67 5} 1.35 3.27] 1/00 
re ; 2 bo 945] 3 22 6c} 2 93 6 75 3 * * 16 
we se} 1 3.89 65} 315 7 6 1 615 
Hd | eo | isloo} 3 63 65| 3 30 7.58| 1/15 4! 72 
1553/63 | ‘as| sloo] 1-11] -20] 90 | 221] 1/00 2) 28 
elas | zas| 19/30] 7.22] 113] 585 | 14.20] 1/30 $6 4.7% 
fgosla? | 51 | 3/45] 1-39] 23) 143 | 2-75] 1/00 12 
413 §3 59] 11/00] 3.63 70| 3 30 7-63] 1118 4 8 4 
442189 | 49} S[30} 1.30] 23] 2:¢8 |] 2@ SOOM CO 
= » om — a: aie an eee ee eee eee eae 
4294 [8-28 9 30 17 04 15 36 30 17 33 
5967 |8-29 60 4) 0O 1.32 25 1.20 277 30 17 2.% 
4503|8-30] 159] 10130] 3 78 65] 3.15 7.58 30 18 1.75 
4801 |8-30 27 2} 00 66 4 60 1.40 30 17 1.57 
4872 |8 31 37 2} 00 72 15 60 1.47 30 18 65 
TOTAL 4240 | 287] 40 103.33 | 18.02] 86.30 | 207.65] 28[15| 10.14 | 217.79 
5° - FLUES 
4136 16-1 2s} 6115] 231 .40| 1.88 4 59 48 
5562 18-2 9] 215 ™ 15] 68 1.57 1.59 
4426 |8-3 24} 6100] 2 22 40] 1.80 4 42 4.42 
4553 16-4 24 6/00 1.96 40} 1.80 4.1 4.18 
4594 [8-5 3%] 900] 333 60| 2.70 6.63 6.63 
4809 |8-7 11] 2145] 1.02 20] .83 2.05 2.05 
4413 |8-9 24] 6/00] 1.98] .40] 1.80 4.18 4.18 
4121 [8-9 21] 5}15/ 1.94] .35] 1.58 3.87 3.87 
5959|8-10] 34] 6130] 3.15 5a] 2.55 6.28 6.28 
hed nal J 
at ae ae Xo Se 
43 2/001 4. -70| 3.60 8.7 
133 39 3 | 1/00 % -05 30 ‘ 68 
4503/6-30 24 8}00 -88 40} 2.40 5.68 30 18 5.86 
480i |8-30 5| 2100 66} .10 0 1.36 1.36 
4872 18-31 1 30 18 Ol 15 . 34 % 
TOTAL 491 | 127)15 | 46.17 8.18 | 38.50 92 85 1}00 .37 93.22 
Fig 5 


shows the electric welding record of smoke consumer tubes. 
Fig. 7 shows the electric welding record for the locomotive 
shops. Fig. 8 shows the current yearly statement of acety- 


lene welding and cutting, showing the total cost of a blow- 
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pipe per hour, welding or cutting, the consumption of ma- 
terial and the amount hours employed in the acetylene weld- 


ing or cutting, and, finally, the saving obtained from the 
process. 


SMOKE CONSUMER TUBES 

















No ACTUAL 
ENGINE} DATE | FLUES | TIME LABOR | MAT'L | CURRENT 
NO. WELDED| WELDING | 
His [Min 

4136 | 8-1 4 30 19 04 15 
$562 | 8-2 8 40 17 04 15 
4426 |8-3 8 3 19 04 15 
4553 8-4 8 30 16 O4 “15 
4295 | 8-4 8 30 19 oO “15 
4594 8-5 8 3% 18 4 1S 
4809 8-7 8 30 19 04 15 
4413 18-9 a 30 16 4 15 
4121 |8-9 8 30 19 04 -15 
5959 6-10 8 30 18 15 
sees ° a0 RB 30 19 04 15 

S 1 8 30 18 04 1 
4409 | 8-12 8 30 17 o4 i3 
2195 8-14 8 30 19 Oo 15 
4545 [8-15 8 30 18 o4 15 
$887 |6-17 8 30 19 04 15 
4 6-17 8 30 18 oO 15 
$855 |6-18 8 30 19 O4 15 
4126 8-18 8 30 18 oO 18 
4678 8-19 8 30 19 -04 15 
4009 |8-19 8 30 18 04 15 
5643 | 8-24 8 30 i9 04 15 
5860 [8-25 8 30 18 -04 15 
4029 8-26 8 30 19 OF 15 
4294 8-28 8 30 16 -04 15 
5967 8-29 8 30 17 O4 15 
4503 /|8-30 8 30 18 04 15 
4801 8-30 8 30 17 04 15 
4672 6-31 8 30 18 .04 -15 
TOTAL 272 8} 70] 5.24] 1.16 | 4.35 | 10.75 10.75 






































MISCELLANEOUS ELECTRIC WELDING 
MACHINE AND LOCOMOTIVE SHOP MONTH OF AUGUST - 1916 
























































DESCRIPTION oPera-| Lapon| MaT’L | CurRewr| TOTAL 
TIONS COST 
Brake Shoe Heads 213 28.i7) 5.18 24.48) 57.83 
pa Lit r Brack >t 4 $3 oe 30) 71 
Crank Pin 6 3.00 90 2.70} €.66 
Crosgheads- Piston 27 20.80; 5.41 18.03) 44.% 
md -Valves 7 68 20 -60 1 

4 - Arm 4 1.02 21 83} 2. 
Coupler Pockets 8 3. 50 70 2.33) 6.53 
Dec 6 14.2 3.40 10.50] 28.15) 
Driving Boxes 4 3.07 80 2.55] 6.42 
° Box Hangers 12 1.04 30 98} 2.32 
Frames 2 45 08 30 83 
Frame Cross Brace + 8.63} 2.10 . 70) 16.43 

Furnace Bearer i 1.98 50 1. 50 

Eccentric Blades 2 38 07 25 7 

.” Cranks 2 -65 -20 -60] 1. 
a Guide Bars — aoe 58.87] 17.20 51.45)127.5 

_ ———— _——} —_-—-+—. 
Spring Saddles 7 1,56 43 1.45) 3.44 
ys " + Driving 4 66 10 45 1.21 
€ _* = Trailing 3 2.09 55 1.85} 4.49 
Spokes -Driving Whee! 2 1.04 35 1.05) 2.44! 
Tumbling Shaf 3 3.25 +85 2.50) 6.60 
Trailer Box Holes 12 99 20 -75) 1.94 
e - Keys ig 5.17 1.50 4.50] 11.17 
Tip End Wedge 7 1.56 40 1.50] 3.46) 
TOTAL 576 |209 63] 50.62 | 170.66 430.91 
NET SAVING FOR MONTH $1040.86 


Fig.7 


It would be well for every man that has charge of weld- 
ing installations to start such a record or a similar one, and 
the extra cost of paper and labor will be well spent for his 
and his superiors’ enlightenment. 





ANOTHER STRAIGHT TALK. 


In Which Mr. Fairbanks’ Article is Discussed and the Need 
for Co-operation Shown. 


By M. Keith Dunham. 


After carefully reading Mr. Fairbanks’ article in the 
February issue in reply, or rather in regard to my “Straight 
Talk to the Oxy-Acetylene Industry,” Iam reminded of the 
rather aged story of the tramp who stood at the front gate, 
behind which a dog was barking and snarling viciously and 
at the same time wagging his tail. Upon being asked why 
he didn’t open the gate and come through, the tramp re- 
plied that the dog’s manner puzzled him; he didn’t know 
which end to believe. 

After taking me rather ungently by the hand and leading 
me through a lot of quotations, inferring now and then 
things which I did not say or placing certain constructions 


upon my remarks not intended or not capable of being so 
construed by a careful reading; telling me-naively that 
Prof. Miller is thoroughly acquainted with welding (which 
point I did not question); assuring me that the A. S. R. E. 
is a body of fairly intelligent men (I explicitly said they 
were highly trained in their own professions); after yank- 
ing me backward and forward in a not too friendly manner, 
Mr. Fairbanks winds up his article by stating that it would 
not surprise him “to learn that the day is not far distant 
when the riveted joint will be looked upon as crude and 
clumsy. * * * * This will come * * * * by co- 
operation and education with a concerted effort to attain the 
perfection in this line which has been reached in others in 
the mechanical field.” 

Which was exactly the basis of my article. Perhaps in 
this case ’twould be better to believe the tail and forget 
the barks except for the fact that Mr. Fairbanks reaches 
this conclusion after a course of reasoning which is rather 
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puzzling and portions of which at least must be translated 
to the average welding man. 

It will be remembered that I urged co-operation to effect 
a better understanding of elemental principles of oxy- 
acetylene welding among engineers of other professions, giv- 
ing excerpts from a discussion on welding at the meeting 
of the American Society of Refrigerating Engineers, and 
stating that prominent among the members of the society 
opposed to welding were Prof. Miller and Mr. Fairbanks. 
I did not question the knowledge of welding possessed by 
either of these gentlemen as neither took part in the dis- 
cussion, but I did question the knowledge of those whose 
remarks I quoted. Mr. Fairbanks said my statements per- 
taining to the longitudinal seam weld by the elderly gentle- 
man were garbled, but without being specific in any re- 
spect as to where they were so garbled. 


Is This Garbled? 


This elderly gentleman, Mr. Fairbanks assures me is the 
proprietor of one of the largest boiler, forge and welding 
shops in the middle West. Well, I knew it when I wrote 
the article. That was one of the reasons why I stated that 
engineers, highly trained in their own professions, did not 
understand the elemental principle of oxy-acetylene welding 
and Mr. Fairbanks by his inference that because this man 
does a lot of welding he necessarily knows these principles, 
emphasizes the truth of my statement. 

Let’s be a little more specific on this talk. In showing 
the method of making a longitudinal weld in a pressure ves- 
sel, this gentleman went to the blackboard and after first 
illustrating the V to be made, said that on heavy metal the 
correct manner of welding was to first add a little metal 
from the welding rod for the entire length of the seam, 
then a little more for the entire length, etc., until the right 
thickness had been made. Then he showed how to weld in 
the head or bottom, placing it exactly in the wrong loca- 
tion with relation to a bending strain, the dished head or 
bottom to be welded at the end of the rolled up and welded 
cylinder. To strengthen this design, he showed a method 
of lap-welding a reinforcement around the head or bottom 
and cylinder. Here are certain specific statements. If they 
are garbled, Mr. Fairbanks should tell us specifically what 


this gentleman did say regarding these two points. This 


method of welding was not questioned by any one and pre- 
sumably the stenographer has the proper record, though 
the talk alone would be a little difficult to understand with- 
out the blackboard illustrations. If Mr Fairbanks thinks 
this account is garbled, it may interest him to know that 
some of his fellow members of the society have assured me 
that this is correct and before my original manuscript went 
to the publisher, this portion was passed upon by a gentle- 
man present as being O. K. 


Some Talk About Thermal Disturbance. 


Because this is so does not mean that the A. S. R. E. 
is made up of a body of men who are dense and I hardly 
think that many of the members would so construe my 
article. It does mean that they are lacking in knowledge 
of elemental principles of welding and I cannot resist the 
temptation to state that Mr. Fairbanks should himself study 
these principles before attempting a discussion pertaining 
to “thermal disturbance in the vicinity of the weld,” which 
translated into the parlance of the welding shop is known 
as plain “overheating,” and with the effects of which good 
tension welders are familiar. It is not such a fearsome dis- 
ease; in fact, it yields quite readily to simple treatment. 
Yet to read Mr. Fairbank’s discussion of it one would think 
that “thermal disturbance in the vicinity of the weld” pro- 
hibited all tension welding. Mr. Fairbanks states that my 
account of the method of making the weld previously re- 
ferred to was garbled. Presumably he was present. Pre- 
sumably therefore it met with his approval. Now, assum- 
ing that Mr. Fairbanks examined a bursted tank made in 


this manner, I wonder if he would give the ca 
gressive fatigue,” caused by “thermal disturba 
vicinity of the weld?” Any good practical we! 
unquestionably say that a weld made in this ma 
most assuredly be “fatigued”—yes, tired to deat 
metal in the vicinity of the weld considerably 
and after being pushed and pulled around in th: 
scribed most anything would be disturbed. 

The plain facts would be that no attention 
the effects of expansion and contraction and 
well badly burnt. That’s practical talk. The pri; 
Molecular Physics, with which I am supposed), 
will be my course of study after I know the fu 
of oxy-acteylene welding. What’s the use of tryi: 
similate problems in differential calculas when th: 
ten and ten make twenty is still a bit uncertain 

Practical Understanding First. 

Not in the least do I mean that after most of 
stand elemental principles of welding, we won’ 
“progressive fatigue” and “thermal disturban 


‘vicinity of the weld.” I believe the method 


simple arithmetic before going onward to algeb: 
proper and when we practical fellows understand 1 
ner in which to design the weld, make the weld a: 
treat the weld, we'll try and catch up with the 
students. But isn’t it just possible that after we ki 
elemental rules in welding, the trouble now cha: 
progressive fatigue and thermal disturbance will dis 
I think so and this thought comes to me after a : 
mate association with welding than Mr. Fairbanks | 
the training of a few welders and the examinati 
goodly number of welded pressure containers 
saw a ruptured weld which was not caused by lac! 
tention to rules of an elemental nature, but the: 
been associated with the oxy-acetylene process 
eight or nine years. I came into the fold a year at 
introduction into this country so that perhaps | 
question Mr. Fairbanks’ opinions after his (so 
fifteen years’ association with the process. Probab! 
presumptuous to disagree with one whose “intimat: 
edge of and contact with the work in the sho; 
service” dates back to a time before the process 
commercial use! 
That Adverse Report. 

Let’s get back to our knitting. I am trying 
upon the oxy-acetylene industry the necessity of get 
gether to prevent adverse legislation and urging th« 


sity of education, not only to workmen, but to engine: 


industrial plants. In attempting to show the necess 


this, I stated in my January article that Prof. Mille: 
Mr. Fairbanks were opposed to welding and I quoted 
a report which they had made. Mr. Fairbanks passes 
quotation lightly over with the remark that he has : 


membrance of it. Perhaps his memory can be ref! 
From the minutes of a sub-committee of the A. S. R 


which Prof. Miller was chairman, and which was app: 
to handle Massachusetts rules and regulations, I quot: 


following under date of February 1st, 1915: 


“Messrs. Fairbanks and Miller agree that oxy-acet 
welding should not be used for tension work, except 


small diameters, say 4 inches. It is not so much 
cannot be done as it is to know that it is done pr 


Mr. Fairbanks said he had the best welder in Bost 


Welded something last week which appeared go 


proved defective. After welding, work should be ann 
It was thought that this acetylene welding questio! 


been so thoroughly thrashed out already that this 
mittee should positively disapprove of acetylene or 
welding, even for repairing.” 


Quite a difference between this report and Mr. Fair 


discussion of “thermal disturbance in the vicinity 
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The report is couched in practical language; some- 

s; welded which looked all right, but was no good. 
: ch as the “best” welder in Boston was employed, 
j ; ‘t was the fault of the engineer, possibly the ap- 
+1c was bad or possibly the gas was impure or the 
rod wrong, but probably it is dangerous to use 
iatives for the “best welder in Boston” could most 
al nly make a bond which would hold if the work was 
: al le of being executed by the oxy-acetylene process. | 
have in mind at least two welders who were in Boston at 
the time this report was written who could quite safely be 
iepended upon to make a proper weld. 

Why limit tension work to four inches? Is it because 
thermal disturbance” doesn’t take place on such a small 
liameter or is it because that expansion and contraction 
effects are less noted on small diameters than on large? 
In other words, isn’t it just a question of unfamiliarity 
with the elementals of successful welding? And can’t this 
lack of education on the part of engineers in other pro- 
fessions be supplied by the oxy-acetylene industry? 


Fundamentals Important. 


What’s the use of soaring off into a discussion of theories 
which, while important to the advanced student, are not 
even understood by the man who must use the process and 
which are wholly useless until the fundamentals are grasped? 
I have been in a few refrigerating plants and have asso- 
ciated to some extent with refrigerating engineers. Talking 
to someone who knew less than I did about refrigerating, I 
could probably make some impression regarding the im- 
portance of the purity of anhydrous ammonia, I could put 
up quite a talk about the relative merits of distilled vs. raw 
water ice and give some pointers about proper agitation on 
the latter system, but confidentially I really don’t under- 
stand why refrigerating plants have cooling towers. 

But there are many excellent organizations in the ice and 
refrigerating industry, composed of men actively interested 
in the process, to which I could go and which would un- 
doubtedly supply me with all the necessary fundamental 
information and after I had absorbed it I would undoubtedly 
understand why cooling towers are used. 


What Answer Would You Give? 


A couple of weeks ago a prominent member of the A. S. 
R. E., a manufacturer of refrigerating apparatus, came to me 
to discuss my Straight Talk article. Unlike Mr. Fairbanks, 
he did not question the truth of this article but frankly 
stated that the refrigerating industry wanted help, that 
legislation was certain to be passed which would prohibit 
his using oxy-acetylene welding on much of the work he 
was now doing. He had tried in devious ways to secure in- 
formation but could get nothing of a definite nature. He at 
present uses six torches but frankly admitted that if he un- 
derstood the process he could undoubtedly use many more. 
Where could he go to get data of the correct nature? Now 
the oxy-acetylene industry needs to cultivate men of this 
build a whole lot more than he needs to cultivate us. We're 
looking for new fields to open up and neglecting present 
ones and unless we wake up to the seriousness of the situa- 
tion and get busy quick on a campaign of co-operation and 
education, local ordinances, state laws and codes of different 
societies will prove a barrier difficult to hurdle. Why 
couldn’t we give this manufacturer the information he re- 
quired? He didn’t give a hurrah about medium or low pres- 
sure or equal pressure torches, What he wanted was in- 
formation about the process and as a welding industry we 
couldn’t give it to him because we’re asleep, gorged with the 
business we're doing. 

Mr. Fairbanks cites the case of a manufacturer who found 
lifficult to fill the places of his welders, having tried to 
ik in new men with the result that most of the work so 
‘ined was fit only for the scrap heap and then he won- 


bre 
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ders how much of that work got out to the user and is now 
subject to high pressure in every-day service. A situation like 
this is certainly no fault of the oxy-acetylene process and if 
there is failure of these joints the fault is directly up to the 
manufacturer. If he had been educated in the fundamentals 
of the process, no work would leave his shop for tension pur- 
poses which had been improperly welded. 


Supervision or Examination Essential. 


I cannot agree with Mr. Fairbanks in his stand that he 
is prejudiced principally because there is “at present in use 
no reasonably positive method of demonstrating the quality 
of a particular joint after the fact and without destruction.” 
I wonder if he is also prejudiced against forge welding. He 
doesn’t say he is but is there any way of testing any kind 
of a weld or braze without destruction? I am inclined to 
think that this sentence is bound up with the one following 
of “Find a reliable method of supervision and testing . . .” 
and if it is, he and I are in hearty accord. We should find 
a way and find it almighty quick of ascertaining whether 
men are competent to make tension welds and at the same 
time find out if the men who employ them are capable of 
designing tension work which meets the requirements of the 
oxy-acetylene process. This action should be taken by the 
oxy-acetylene industry; not by mechanical engineers who 
do not understand the elemental principles of welding. Let 
the mechanical engineers tell us what they want in the way 
of tensility and elongation and if its within reason, perhaps 
the men of the oxy-acetylene industry can do the rest— 
providing of course the men of the oxy-acetylene industry 
can get together. 


And Now? 


Why all this discussion about Mr. Fairbanks article if we 
are in accord on what is wanted? Simply because we want 
these things on record. There’s been a lot of talk about 
the process of oxy-acetylene being unsuitable for this or 
that. Undoubtedly the process will not do everything but 
the process has been many times unjustly condemned when 
the fault properly lay in its faulty application. Getting a 
man’s opinions on paper is a long step toward straighten- 
ing out misunderstandings and now that we know how Mr. 
Fairbanks feels (though he reaches his conclusion through 
winding paths), we can make an earnest effort to “show” 
him. 

Is the oxy-acetylene industry at all alive to the necessity 
of getting together as I outlined in my Straight Talk article 
in the January issue? Do they all realize—oxygen manu- 
facturers, dissolved acetylene and carbide men, apparatus 
makers and dealers, salesmen and good welders—that this 
subject vitally concerns them? Some of them do but most 
of them evidently take the attitude that somebody (per- 
haps I), has some particular axe to grind. Get away from 
that idea you men in the oxy-acetylene industry and think 
along these lines: We've got to get together in a truly co- 
operative manner. Co-operation is the highest state of ef- 
ficiency. Co-operation means that the whole industry will 
benefit and that no one men or set of men will benefit out of 
proportion to the others. This getting together means work 
of the hardest kind, the elimination first of all of petty feel- 
ings and then a strong effort made as a body to overcome 
prejudices which should not exist, educate not only workmen 
but engineers in industrial plants, fight unjust and prejudicial 
legislation and incidentally benefit ourselves by a real ex- 
change of ideas which will lead to an improvement in ap- 
paratus. This is not Utopian. It’s American, 1917. 

I have, since my original article was published, received 
quite a number of letters and have talked to a number of 
men in the industry. Let me make short quotations from 
three of the letters received. The first is from an engineer 
who has been actively associated with oxy-acetylene welding 
for ten years: 
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“The acetylene industry today, as a whole, is going to 
sleep. They are resting content with their present state of 
prosperity. This cannot last. There is always a danger in 
too much prosperity. Prosperous ones get fat and lazy. 
You know as well as I do that the industry cannot stand 
still—it has either got to go ahead or is bound to go back; 
and if some of the people in the oxy-acetylene industry do 
not show more broad-mindedness than they do at the pres- 
ent time and co-operate for the general welfare of the in- 
dustry, we are all going to get badly stung by some rival 
concerns who have more life and go to them than has the 
acetylene industry.” 

The second is from the general manager of a gas com- 
pany: 

“You have been brutally frank in stating the conditions 
that exist today in the oxy-acetylene industry. All of us 
have been aware that for some time something of a heart- 
to-heart talk has been very much in need. Apparently 
everybody in the industry has felt as though they would 
like to get out and start it, but for some unknown reason 
everybody has been waiting for someone to lead.” 

And the third is from the president of an apparatus com- 
pany: 

“Some one or two people always have to start these 
things and put others in line. . . . I would be glad to 
co-operate in any way that I can in getting something 
started on this phase of the business before it is too late.” 


What are you going to do about it, you men of the oxy- 
acetylene industry? 


THE CHICAGO WELDING INSTITUTE 


A practical training school of autogenous welding has 
recently been opened, known as the Chicago Welding In- 
stitute and is located at 522 So. Racine Avenue, Chicago. 

A skilled oxy-acetylene welder can command good money 
now and there is every reason to believe that the develop- 
ment of the process will continue to make the demand for 
expert operators greater than the supply, as it is now. The 
field is not only attractive as one in which to engage as a 
profession, but men in the general mechanical lines, notably 





garage owners and repair men will find it to their profit 
to take a course in welding to perfect themselves in a line 
of work which is becoming such an important adjunct to 
their regular business. 


The idea of such a school of training has been advanced 
in the past and makers of welding apparatus have felt the 
need of it, but mostly they have been too busily engaged in 
keeping up with manufacturing demands to make a decided 
move in the matter. 


The Chicago Welding Institute is the first real movement 
of its kind and is going to mean much to the development 
of the art. It is housed in its own commodious, new build- 
ing and ample funds are back of it. Within are found the 
practical atmosphere of the factory, combined with class- 








room surrounding, for both the theory and 
welding are taught. 


It is interesting to glance through the cours 
given at this school. The complete course tal : 
welding of all metals and cutting by the Ox $ 
Process. The time required is about twelve we: 4 
moderate fee the student pays for this instruct 


all expenses, including text books, goggles, supp! % 

The fact is recognized, however, that a man 1 4 
the general course necessary. He may, for inst | 
to run a job repair) shop, specializing in automo! = 
ing. Or he may wish to qualify for a manufacu: ae | 


tion or to fit himself to repair farm machinery 


These contingencies are met by shorter c: 
month or less ard the student majoring in some s; 
The tuition for these shorter courses, including m 
supplies, is very small indeed. 


Each student learns by doing practical work 
well as by attending lectures and through th: 
practical text books prepared especially for thes: 

The illustrations give a good idea of the c 
of the equipment which is at his disposal. Eac] 
provided with an oxy-acetylene cutting and weldin 
for his individual use. It is of the best make on th 
At his own bench he carries into practice the thi: 
he has learned in the class-room. 


In addition, the school shops take in a general lin: 
tom work which is done by experts in the handli: 
welding and cutting torch. In this way the student 
in the atmosphere of the modern shop and fron 
ning of the course to the end has ample opportunit 
serve work of all sorts being done by the flame i: 
of men who know how. 


Proper technique is insisted upon and at all 
student is expected to couple with this a fair degre: 
Enough of such work is required in the course t 
the necessary skill to do satisfactory work in a ma: 
concern. The student is given a diploma only aft 
able to pass a very rigorous examination which < 
the knowledge of the subject matter and the abilit 
actual work well. 





PINION SEATS AND KEYWAYS RESTORED 


The restoration of worn pinion seats and keyways 
ing is probably quite commonly known, but such su 
been attained by this company in this practice that a 
tion of its methods should be of interest, especially 
companies having many of the older types of moto: 
the dismantling of the armature and its reassemb! 
new shaft has to be installed. To obviate this difficult 
reduce the cost, the oxy-acetylene welder is employed 

Preparatory to welding, the pinion end of th: 
shaft is first thoroughly cleaned to remove all er: 
dirt. Fire clay is then packed into the core head t 
unnecessary heating of the armature core, which mig 
the winding. The bearing seat of the shaft is also incas 
fire clay and wrapped with asbestos paper to protect 1 
face from the intense heat which must be applied 
pinion seat during the welding operation. As a protecti 
the operator, a fire-brick oven is built.around the e: 
shaft. After these preparations have been compl 
shaft is brought to a white heat with a kerosene 
which condition the entire surface that forms the pinio: 
nut seats is built up by welding on vanadium steel a: 
old keyways are filled in. When the welded shaft has « 
the armature is placed in a lathe where the pinion 
turned to the standard size. After a new keyway has be: 
the operation is complete. 
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The total cost of the operation is approximately $7.60 
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Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 
the manner in which you went about the job, how you prepared the work 
and how the job was done? Have you learned some little stunt every 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I'll polish it up. Makearough pencil sketch 
and our draughtsman will fix it up fine. Line drawings are more practi- 
cal than photographs. Do it today—the men onthe firing line are waiting. 

L. B. Mackenzie, Editor. 











FORD AUTO PARTS 
Editor: We are doing the following work at a St. Louis 
Plant. The work consists of brackets and gas pipes for 
hand rails for Ford Auto Carts. After being welded they 
are polished and highly brass plated. We have done twenty- 
four hundred of them, two welds on each bracket, making 
4300 welds. I am sending a sketch of brackets, which I 
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hope will make things more clear. Iron for brackets is 114”x 
% to 1” beveled. Ring is %” half round and bolt end of %”. 
Brackets are forged out by blacksmith to correct size and 
form, then ring is welded on one end and bolt on other end. 
Both of which would be impossible to weld on forge. I 
weld fifty complete in one day, where the blacksmith would 
be lucky if he made fifteen for the day. Walter G. Wiese. 





CARE IN CYLINDER HEATING. 
Editor: 

Mr. J. W. Gannon’s criticism of your reply to inquiries 
regarding welding of cylinders is not so “muchly” different 
as he thinks. He lays stress on heating the cylinder, base 
down. Your answer in each case was to heat evenly and in 
reply to Mr. Hamilton advised that the heating be where 
the weld could be made without removing the cylinders from 
the fire. Mr. Gannon differs then only in the manner of 
position of cylinders, he stating that he wants the heat to 
go inside as well as outside. There is much to be said on 
oth sides of this question; but the chief thing, of course, 
is even heating. Probably, Mr. Gannon can better obtain 
's even heating by the manner he describes. Other shops 

ot attempt to heat auto cylinders on the inside and I 


000000 








have in mind one shop which manages to get away with at 
least twenty cylinders a day without heating the bore of the 
cylinder except from the outside. 

The Buick cylinders he refers to I presume are the famous 
Model 10. Heating these cylinders properly was a terrific 
job, due to the varying thickness of metal. Welding an ordi- 
nary water jacket break meant that the cylinders were 
pretty sure to crack open around the spark plug openings, 
due to the fact that at this point the metal is very heavy 
and the metal of the water jacket very light, a condition to 
be dreaded unless proper provision is made in preheating. 
Welders who studied the construction of this cylinder over- 
came the difficulty by first making the weld around the 
spark plug and then welding last the section of equal thick- 
ness; or in many instances, the jacket was chiseled in order 
to allow for the “pull.” The welding of cylinders seems to 
me calls for some knowledge of their construction and then 
care in preheating. F. C. Sanborn. 





DESCRIPTION OF A WELDED STEEL BOX 
3y O. G. Griffin 

The problem of laying a 12” main through a space of 5” 
between a 20” water main and the concrete roof of the sub- 
way recently presented itself and appeared to be a job which 
would cause considerable delay and expense. 

The old method of meeting this condition was to con- 
struct a riveted steel box or to have a flat casting made. 

































































Fig. 1. 


Both of these methods take considerable time and are quite 
costly. 

The oxy-acetylene torch was brought into play and solved 
the problem at a comparatively low cost and very little loss 
of time. 

A rectangular box 5” high, 24” wide, and 24” long was 
constructed of 1%” steel plates by setting the plates as shown 
in Fig. 3 and welding the spaces formed by the adjacent 
sides. 

The next problem to present itself was how to reduce 
the 12” pipe to the box. As we had no means of lending 
plates to form such a reducer this appeared to be a dif- 
ficult problem. 

Again it was necessary to resort to the cutting torch and 
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welding blowpipe. The piece of 12” pipe was cut the same 
length as the outside width of the box and a steel plate 
welded in both ends. A piece was then cut from the side of 
the pipe to admit the end of the box as shown in Fig. 2 


and the end of the box to conform to the shape of the pipe. 














Fig. é. 


It was necessary to make the connection on the eccentric 
to allow the condensation to flow through the main. The 
outlet connection was made by a 12x12. See weld on the op- 
posite side of the manifold as shown in Figs. 1 and 2. 

The area of the cross section of the box is slightly more 
than that of the pipe to allow for the resistance caused 
by the deflection of the gas in passing through the mani- 
fold to the box. 

Fig. 1 shows the plan and Fig. 2 the elevation. 

This peculiar connection was then set in line and welded 


Weld 








See ee ee ene eee 





Fig. 3. 


in place at both ends and proved to be very quick and 
economical means of meeting such an emergency. 

It is a very good demonstration of the many and novel 
uses of the oxy-acetylene torch in meeting an emergency 
which would prove to be a stumbling block to any of the 
older methods. 





CYLINDER FOR TEST. 
Editor: 

Find attached a sketch of a cylinder welded for test by 
Crane Co. of Birmingham, Ala. The dimensions are as fol- 
lows: 24 in. inside diameter, 48 in. long, made of % in. 
plate with % in. heads. Circumference expansion at burst- 
ing pressure (which was 1,550 lbs.) was 5% in. This cylinder 
was welded with American Steel Filler Rods; a lap weld 


38 Head 4 il4” Plate 
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Length 48° 








being made up one side of the cylinder and a butt weld up 
the other side. The edges of the butt weld were crimped, 
allowing for more stock. The burst followed from % in. to 
1 in. along the butt weld side crossing the weld twice, but 
the welds themselves showed no signs of failure. The sup- 
position is, that crimping the plate before welding, weak- 
ened it and caused the rupture to occur at this particular 
point. This might be of service to the Tank builders. 

J. B. Grey. 








Editor’s Comment: 
Here is a job which opens up possibilities o 
ing and profitable discussion among welders with 
in tension work. There are a number of comment 
make but we want to put this up to our rea 
wards, we'll probably have something to say. 
What do you think about the job? Was it 
way you would do it? Do you think the pressur: 
stood was sufficient to prove welding safe on tens 
If you had a contract to build a tank of these di 
would you build it as this, or if not, how would 
struct it? In your opinion, did crimping the plat: j 
tank to let go?—Editor. 





BIG CUTTING JOB. 
Editor: We are sending you four photographs 
teresting job of tipping a standpipe over and cutt 
with oxy-acetylene. This standpipe is 110 ft. hig 
































































Large Standpipe Cut Down by Hobbie Welding Plant, Hampton, Ia 








in diameter and took 1,600 ft. of cutting to put it 

tion for four men to load it in railroad cars for dé 
to the junk man. Total weight 48,600 Ibs. 

S. W. Hobbie 
Automobile ( 











Hobbie 











LOCOMOTIVE DRIVE WHEELS 


Editor: I note in the February issue of The Welding 
gineer, Mr. J. W. Gannon, commenting on an article w! 
appeared in the January issue in reference to repairing 
locomotive drive wheel, states that a direct idea as to 1 
proper amount neéded for expansion is not given. 
that ™%") according to his idea, was too much in the 
referred to. 

Welding would indeed be easy if the amount need: 
expansion and contraction was the same on all jobs a1 
all occasions. 

I will repeat the statement that the operator must us 
own judgment and handle the job according to the s! 
the spoke and the location of the break. 

The writer states that a gear wheel 30” in diameter 
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ken spokes was welded and full allowed for ex- 

and that the wheel looked like an eccentric when 
. was done. I don’t wonder a bit that it did. A loco- 

drive wheel and a gear wheel 30” in diameter are 
‘ferent things and should be handled accordingly 


spokes in a cast iron drive wheel are quite heavy. 





The Standpipe was 110 Ft. High and Weighed 48,600 lbs. 


30th ends of the broken spoke must be brought to a red 
heat before welding is started on a heavy spoke as well as a 
light one. 

Now then, a spoke in a gear wheel 30” in diameter is quite 
light, compared with the spoke in a cast iron drive wheel, 
and it requires less heat to bring the ends of the broken 








The Standpipe Cut Up. 


spoke to the desired heat. A light spoke is also welded in 
less time then a heavy one. 

Iron is a good conductor of heat. If any part of the spoke 
is kept hot for any length of time, the whole spoke will be- 
come hot. 


Before the ends of the heavy spoke are brought to a 
red heat, the heat has traveled away into the spoke, making 
it hot on both sides of the weld. Before the weld is com- 
pleted the whole length of the spoke will be hot. 








Small Boys Gave Hobbie’s Men Their Undivided Attention. 


As the expansion increases by added heat, it is easily seen 
that a heavy spoke, which takes more time to preheat and 
weld than a light one, also expands more than a light spoke, 
which is preheated and welded in less time. Hence the 


amount needed for expansion and contraction must always 
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be based on the operators judgment and skill, and never on 
a given amount to apply to all cases. 


I have welded a number of locomotive drive wheel spokes, 


the tire being put back without turning the wheel. I have 
found that #%” allowed for expansion will leave the spoke 
about s»” long when cool It may not be necessary to 
make the spoke longer, but it is better than to have it 


shorter. Internal strain in anything that is welded is very 
apt to be a cause of failure 

Only recently I welded one cast iron spoke without cutting 
the rim, the rim béing solid. By heating the rim and the 
spokes on both sides of the broken one, I got ™%” for ex- 
pansion. This being all I could get, the spoke was welded. 
When cool, the spoke was a trifle shorter than before it 
was broken. However, the spoke did not break when cool- 
ing, but I am not satisfied with the job. 

Welding is interesting. There is always something new to 
learn. The welder is often called upon to do work that 
other mechanics claim “can’t be done.” It is interesting to 
note the rapid progress of the welding industry and how it 
is developing into a trade of its own. Hundreds of jobs 
are now done, which only a short time ago were deemed 
as impossible. Nels Johnson. 


BOILER WELDING 
Editor: I am sending in a sketch of a job I did about 
two months ago, which so far has proven to be a success. 
Since that I have done another such job with good results. 
This may be of value to the readers of The Welding Engineer. 
The patch A shows the rivets and how it was badly fire 
cracked and caulking edge almost gone, owing to chipping 
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and caulking up so much, so I decided to cut out and weld 
in the same patch, the patch being in good condition other- 
wise. I took my cutter and cut clean through the center 
of the rivets, patch and sheet, cutting the two laps off, then 
I took out the three stay bolts. Everything was clear for 
me to bring the patch in even with the sheet. which I did, 
then the sheet and patch was bevelled to a 45 degree when 
ready for welding. Fig. B shows just how it looked, show- 
ing a part of the rivet hole in both sheet'and patch. I put 
in three small bolts with a large washer on the inside and 
outside to hold the patch square with the sheet. I then 
started to weld at C and continued until I reached the point 
D, lightly hammering the weld as I went along, also warming 
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the flange at the line Fig. B. When cold I put in the two done I buried it in ashes in the oven and left it the: i 
rivets, top and bottom of the patch in the door flange, then hours to cool, and it was all good and went right # 
the three 1%” stag bolts, and the boiler was ready for job. Jol 

firing. When running it carries a working pressure of 165 sy 


Ibs. ALUMINUM CRANK CASE. 





If there are any points you could give me on such a job, _ Editor: 
I shall be pleased to read it in The Welding Engineer. I am sending you a sketch of an aluminum cr 
Laurium, Mich. James Renton. I first preheated and made a plaster of Paris { 





Answer: The idea of using the old patch, provided it is 
in good condition, is a very good one. However, your method 
of welding such patches is not satisfactory as it will invite 
trouble. 

The proper method is to tack each patch lightly before 
welding, then start at E and stop at F. Start welding again 
at E and finish at G. Then start again at F and finish at I, 
then at G again and to be finished at H.—Editor. 











HOT WATER HEATING BOILER. 








Editor : \oJ 

Enclosed find sketch of job of welding that I recently did on © S 
a part of a hot water heating boiler. 

The top of this boiler was blown open by the vent pipe being 
frozen up. 

This casting is 38 inch in diameter and % inch thick and the 
<racks measured in all six feet seven inches. 

With a diamond pointed chisel I cut the cracks all out clear DIFFERENTIAL GEAR. 

This is an illustration of a large differential gear, w 
McColly Bros., Little Sioux, Iowa. The gear is 6 ft 
diameter, the cogs being 8 inches wide, weight bein; 


ing up to hold broken parts, after which I welded 
in service and as good as new. John H. M 
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through the metal, then I built a brick oven around it and pre- pounds. The gear was broken through the spoke and rim, 

heated it with charcoal for about four hours, as it weighed 400 break opening ¥ of an inch. To close the break two 20 | 
Ibs. I welded it in the oven, keeping the parts covered with jack screws were used, the weld holding very well. The gea 
asbestos as much as possible as I worked. I began at A and now giving satisfactory service. 

welded to B, and then D to C, then from D to E, then from 
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H to G, and last from E to F. PLOWING TRACTORS. 
My reason for making the weld from E to F last was I Editor: . 
figured that in a casting as large as this one that there would be I frequently have to weld H beams belonging to pl 


a large amount of contraction, considering the great area welded tractors. These are about 34-inch thickness. The trouble 
over, and this last weld being on the edge as it were, where the when taking these out and replacing them. Would it I 
top and side meets, it had more chance to give and take with- visable to weld these H beams in place, say, by raising 
out cracking again in cooling. I was careful all the time that weight of the engine from the beam and reinforcing 
I run the tetal clear through, and took plenty of time. When welding? This has to be a very strong job because of the 
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the slow (comparatively) explosions which are more 
rful and irregular than on a car. Any information along 
line would be appreciated. The beams usually break about 
fourths down and across the bottom. Anything short of 
1 job would be useless. 
: I. Jackson. 
seems to us that the break can be treated exactly the same 
; it were an automobile frame. A reinforcing plate may be 
n either the inside or outside, and care taken to weld the 
k all the way through and to leave no portion of the break 
velded, particulagly on the bottom. The plate may be made 
of thinner material than the frame, and we should judge 
% would be ample. The plate of course must be welded 
all the way round, and should be six or eight inches long and 
nearly as wide as the frame or beam. 
Editor. 





WELDING—AND OTHER THINGS 


Of all the developments in the mechanical line in modern 
times there is not one that requires more good hard horse 
sense, or a greater degree of mechanical efficiency, than the 
art of scientific, or successful welding; and there is no doubt 
but what the greatest obstacle the welding world has to 
contend with is the lack of business caused more largely by 
the fact that so many incompetent men assume that all that 
is necessary to be a welder is to buy a torch and go after 
the business. The natural result is unsatisfactory work and 
the large industries, which are the most profitable customers, 
soon tire of continued repairs on the same piece of ma- 
chinery and abandon welding entirely. 


In a recent article published in The Welding Engineer a 
writer claims to turn out competent welders in from 2 to 4 
weeks time. Such a thing is an absurd impossibility—it 
simply can’t be done—no not even in 2 to 4 months, and the 
large majority of young men who attempt welding are of less 
than ordinary ability and never will make competent welders. 
In the same paper this same writer writes elaborately on 
welding aluminum, in which he advises that the part to be 
welded should be preheated until any part of it will melt 
stick solder, having previously beveled or chamfered, the 
edges, then proceed as with cast iron. Now don’t this jar 
you? It certainly should. While the idea of preheating is 
not so bad in the hands of a competent operator, but is al- 
together unnecessary and entirely too hazardous, in addition 
to which it would require a very elaborate preheating outfit, 
which very few have or can get. About the time the ordinary 
welder thinks ‘his crank case is about hot enough and starts 
after his solder to test it a whole slab of that case is going 
to fall in. In addition to this the case, being of uneven 
thickness, will most surely warp in cooling. If the gentle- 
man, who turns out competent welders in 2 to 4 weeks time 
will take two small pieces of cast iron, steel, brass or bronze 
and melt them with the torch, he will find they will run to- 
gether and unite just as two drops of water will. That is 
welding, or more properly speaking, fusion. Aluminum ab- 
solutely will not do this and while he may hide the crack 
by smearing molten aluminum over it, he has simply made 
a bad job worse. For his and others benefit, in another 
article we give the method by which we weld all kinds of 
aluminum parts, and since we learned how we never have 
the least trouble in getting paid for the job, which is the 
big question, 

When we started this little plant of ours we bought out 
a shop that was being run by some of these two to four 
weeks graduates. More than half the work done in the shop 
was stuff that had been previously welded, but failed to 
hold. We decided that if welding could be done at all it 
could be done in the first instance and that under no cir- 
cumstances must a job come back on us, and that if it came 
back on account of bad workmanship on the part of the 
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welder somebody would get fired. We bought the best 
welding material that we could find and we do it yet, re- 
gardless of price, and instructed our welders that every job 
must be welded through and through, then built up. We 
cared nothing about using a little more material than neces- 
sary, so long as it was in the line of reason. It is far cheaper 
to build up and grind off than it is to have to do the work 
over, 

Of course we seldom get any two jobs alike. When any 
thing out of the ordinary comes in we first map out a theory 
as to how it should be done. We then search through our 
Scrap Book and our file of The Welding Engineer for any 
thing we can find bearing on the job in question. Having 
decided on a plan we do the work. If it proves a success, 
that theory has become a fact, and in our Scrap Book it 
goes with a diagram and full description of how we did the 
work. That old Scrap Book has saved our mutton on many 
a hard job. Today, we not only have the facilities, but feel 
competent to take care of any job that comes in, regardless 
of what it is, provided we consider it worth welding or that 
it can be done by any one. But under no circumstances will 
we take a job unless we consider it practical and of some 
benefit to our customer. Southern Welding Co., 

J. W. Gannon. 


RESISTANCE IN CUTTING. 
Editor : 

Will you please let me know what material offers the greatest 
resistance to the acetylene cutting torch. 

M. Guber. 
Answer : 

Wrought iron and steel only respond to the action of the 
oxygen cutting process. Steel very high in carbon cuts with 
greater difficulty than mild steel, due to the smaller difference 
between the melting point of the metal and that of the oxide. 
In the case of cast iron, where the melting point of the oxide 
is greater than that of the metal, it cannot be cut by the oxygen 
process. Speaking in a general way, it might be said that any 
alloy tending to decrease the melting point of steel would aid 
in making steel difficult to cut by the oxygen process. 

Editor. 


ALUMINUM CASE. 
Editor : 

The enclosed is a sketch of an aluminum case broken on 
dotted lines. Your advice would be appreciated. 

Chas. B. Edinburgh. 
Answer: 

We see no particular difficulty about the welding of this case. 
It must be preheated of course, but we really cannot see any 
reason for any specific advice as there does not appear to us 
to be anything difficult about the job. If there is any one point 
bothering you, we will be glad to help. 

You will find a welding school listed in the advertising col- 
umns of this paper. 

Editor. 





MANGANESE TUBE 


A reader of The Welding Engineer recently sent us a 
couple of pieces of manganese tubing to be welded. For 
work of this kind we advise the following: 

Clean up the edges bright and bevel same to a 45 degree 
angle. Use a welding head that will carry 8 lbs. oxygen pres- 
sure. The welding rod should be #s-in. nickel steel. Use a 
cleaning flux the same as for cast iron. 

Lay the tubes on two V blocks and with a neutral flame 
heat the edges until cherry red. Then sprinkle a little flux 
at the heated portion. Heat the edges until the metal starts 
to sweat in form of small drops. At the same time fuse 
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the welding rod, previously dipped in flux and alloyed to- 
gether with the fused surface. 

When heating the tube keep the inner white jet about % 
inch above the metal the same as for cast iron, and do not 
keep flame at one spot any longer then necessary. As soon 
as one portion is welded, turn the tube on the opposite side 
for the same operation, and continue until the weld is 
finished. 

In case the welding rod was not applied at the proper 
time or flame kept longer than necessary, then the manganese 
will burn and it will produce a white foam on the surface, 
the same as white iron. In this case do not attempt to weld 
that portion, but remove tube on the opposite side for 
welding. When the welding is finished, then regrind the 
burnt surface and weld it the same as outlined above.—Editor. 





SOLDERING CAST IRON. 
Editor : 

Is there a method by which cast iron can be soldered, and if 
so, how? Also, can cast iron be brazed without heating the en- 
tire piece to a white heat? 

Southern Welding Co. 
Answer: 

If you can copper cast iron in some way, which you probably 
can do by the use of blue vitriol, you will be able to tin it and 
then solder it exactly as you would any other metal. Presuming 
that this inquiry is for the purpose of filling up scores in cylin- 
ders, we notice an advertisement in another trade paper offering 
full particulars and details. 

Referring to the brazing of cast iron: We know of no method 
of bonding cast iron with spelter unless the article is brought 
to a very high heat. 





MR. RALPH BUTTS. 

We advise you, in answer to your letter, as follows: 

1, It is not necessary to preheat small castings but as a gen- 
eral rule, it might be said that it is economical to do so, par- 
ticularly as the castings are of the same general shape or size 
and a furnace may be constructed cheaply to handle them. 

2. Malleable iron cannot be successfully welded. If the de- 
fects are discovered before the castings are decarbonized, the 
welding rod may be of the same material—that is white cast 
iron. If the welding is to be done after the castings are de- 
carbonized, cast iron makes a nice appearing job but is extremely 
hard and brittle. 

A successful weld may be made, you will see, before the 
castings become malleable and while they are still white cast 
iron, 

3. Ordinary cast iron flux may be used. 

4. Follow the instructions of the manufacturer of the ap- 
paratus you use regarding adjustment of the flame and study 
this portion very carefully. 

Oxy-acetylene welding requires study the same as any other 
trade. Your problems are not difficult, however, as you handle 
but the one metal and in a week or ten days you should be 
able to make nice welds. 


Editor. 





AN EXPANSION PROBLEM. 
Editor : 

I have noted in recent issues of The Welding Engineer, sev- 
eral discussions relative to expansion and contraction in cast 
iron and its condition after cooling. I recently observed a jaw 
welded on a cast iron vise which was about 1% inch by 4 inch 
at the weld. After it was welded and cooled, it had expanded 
approximately 14 inch lengthwise across the weld and also about 
the same in the length of the jaw. This casting was preheated 
before welding, to save gas. The whole casting was porous 
and brittle. Would overheating this casting cause this result? 
This job was done by Mr. O. C. Dobbins of Anniston, Ala. My 
explanation to him was that castings when run by the foundry 


were put under a gate or pressure, and the overheat 
casting released the air in the casting, allowing the 
pansion. Kindly advise if I have the wrong impress 

] 
Answer: 

We pass this along to our readers for their comment 
your explanation of the increase is away over 
we've lived long enough to realize that things 
what they seem to be. We cannot help remarking 
that we would rather attribute this lengthening 
preparation or carelessness, particularly because the 
creased 1-4 inches in a total length of only 4 inches 
as the shrinkage in cast iron per foot is less than t 
you state the casting lengthened and that the casting is 
third of a foot in length; and because we have learn 
ratio of expansion and contraction is always th: 
simply must call upon our readers for help in solving t 
lem. How about it? 





CAST IRON. 

Editor: I read with interest each issue of 7/ 
Engineer. W. A. Bennet had the same trouble 
iron I used to have. No doubt it was cast iron. That 
of cast iron I find is used in castings that requir: 
strength, such as punch presses, etc. I found ou 
pulling out that heavy crust and letting it cool it is ve: 
and brittle like steel might be if it was dropped o1 

The remedy is a neutral flame and a good strong fi 
ordinary flux will not do. W. F. Dusen! 





WELDING SMALL COIL SPRINGS 

Small Coil Springs can be easily welded in the fol! 
manner. Separate the coils as far as possible without 
ing the tension of the spring. Place a small piece of 
paper on each side of the break, in order to keep t! 
from reaching the balance of the spring. Place the 
ends together in the right position and make the wel 
soft Norway Iron—making it somewhat larger at that 
than the regular size of the spring. Let cool very 
Small flat springs can be welded successfully with th: 


_material. Never use tempered steel, or the spring 


brittle and break easily. Never cool in water for th: 
reason. Southern Welding 
J. W. Gant 





HARD SPOTS IN CAST IRON 
Editor: Allow me to voice my opinion on an even | 
frequent cause for hard spots in cast iron than th: 


you speak of in answer to C. B. Ulen. It will be noticed t 


hard spots occur at the edges of a weld, seldom dir 
in it. This I believe to be caused by the molten : 
coming in contact with the sides of the V (which ar: 


enough to chill it), and cause hard spots. These hard : 

can be removed by slowly moving the flame across the ed 
of the weld and allowing part of the added metal to | 
under the scale which forms on the iron. This precaut 
should be taken directly after weld is made, without us 
any more filler rod or flux. I. D. Foste: 





ACETYLENE CYLINDERS 


Editor: I pulled off a stunt which meant a saving to 


company I work for. We are manufacturing a twelve 
tank with a spun top or head for an Acetylene Gas 


When spun, the head of the tank is about one inch or bet 


in thickness, where as the body is about three-eighths o 
inch in thickness. In spinning there are burrs or over 


in the heads of some of the tanks. A one-inch pipe 


three-eighths pipe tap hole are drilled in the head for \ 
and fusible plug. The only means they have of gettin: 


this burr or overlap is through this one-inch tap hole 
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erly they made a tool, bent at 90 degrees with a 
edge on the bent part, chucked it up in the drill 
‘Ited the tank on the base of the press and then pro- 
back up on the press lever for from two to seven 


x order to cut the burr out. From what I understand 
have been using this method for a number of years, 
the work in spare time. The result was that these 

: took up room that could be used to advantage, an 

. ous output of time and labor with small results, and 

ny broken tools, the wear and tear on the machine and a 


few swear words. 

~ \fter thinking the matter over, I suggested a cutting torch 
with a bent tip to cut out said burrs with gas. My superin- 
tended was in doubt, but told me to look into it. I wrote 
‘ friend and he brought up a cutting outfit with a rivet 
cutting tip. We bent the tip to very near 91 degrees and 
seaceaaae After showing them that my end had been at- 
rained from a welders standpoint, the outfit sold itself. I 
cut out the biggest burrs in less than five minutes. In one 
day the outfit paid for itself in time saved. 

The way I proceed is as follows: Pour a pail of water into 
the tank and trim the burr with the torch until it is all cut 
out and the head of the tank on the inside is smooth. The 
molten metal on striking the water balls up and can be 
washed out by standing the tank on end and emptying the 
water. Tanks can then be examined when cold by means 
of a small electric light, suspended on the inside, and a 
dentists mirror. A small sketch of the work involved is 
herewith presented. S. Kindler. 


WELDING ALUMINUM 


Aluminum will not weld, or fuse of its own accord, but 
in the hands of a competent operator broken parts of alu- 
minum can not only be successfully repaired, but made as 
good, and even stronger than when new. Now if you will 
place two small pieces of cast iron, steel, brass or bronze 
close together, so that they touch, and apply the torch you 
will find these metals will run together, when melted, just 
as two drops of water will unite when placed together. That 
is welding, or more properly speaking, fusion. Aluminum 
will not do this, consequently the operator must seek some 
means by which he can make the parts unite in one solid 
mass, and that is to stir them thoroughly—the more the 
better. Since we learned how—and every thing we know 
about welding comes from experience, and our Scrap Book 
—our method of welding aluminum is as follows. As nearly 
all aluminum jobs are either crank or transmission cases we 
will consider that we are at work on one of the former. 

We first make a puddling stick. Take a %” rod about 15 
inches long. About 2 inches from one end bend it at right 
angles, then flatten and sharpen the point like an ordinary 
fire poker, then put a nice handle on the long end because 
good tools make good mechanics. 

Having thoroughly cleaned the crank case—particularly 
near the break—we place the same on the forge over a small 
charcoal fire. Cover it well with asbestos paper and let it 
“Soak” for about an hour, or until it has gotten thoroughly 
warm all over. We then gradually increase the heat, keeping 
the break where it will receive most of the heat, until the 
entire case is fairly hot all over and will fry oil for some 
little distance around the fracture, watching it closely all the 
time lest some of the lower parts, or the top, gets too hot 
and falls off. This is most important, as aluminum caves 
in very easily when a little too hot and, of course, when 
you least expect it. As soon as the entire case is rather too 
hot to put the hands on the far sides from the fire it is suf- 
neiently limber to take care of the expansion and when the 
part to be welded will fry oil we bare that part and apply 
the torch, regulated to the aluminum flame, which is just 
before it shows the purple tinge around the point of flame. 
This is most important. We have found it unnecessary to 
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bevel or chamfer the broken edges of aluminum—bring the 
broken edges to a melt very slowly and with the puddling 
stick dig out the melted aluminum until you are at the very 
bottom of the crack. Then stir these edges together thor- 
oughly—remember thoroughly—for about one and a half or 
two inches. Then having gotten your welding rod very hot 
by holding it in the flame melt a piece about as large as a 
robin’s egg in the channel and keep the edges of case in a 
melted condition, thoroughly stir with the puddling stick the 
added metal together with the bottom of and sides of case. 
Let it go entirely through and form small bumps on the 
under side. Continue in this way, filling up the crack a little 
above normal until the job is done. We find it a bad idea 
to attempt to weld aluminum from both sides—it is apt to 
crack the far end of the weld, or some other part of the 
case and the little bumps on the under side are most im- 
portant. They not only indicate that the weld is through 
and through, but very much strengthen the weld and should 
be left there unless they interfere with some working part. 

They may look a little bad it is true, but nothing looks 
worse to us than a dissatisfied customer, and the outside can 
be easily finished up with a coarse file or rasp. 

Of course the entire case should be kept well covered— 
protected from any draft while the weld is being made—only 
enough left open to enable the operator to do his work. 

Remember that cooling is just as important as preheating 
and the same care should be exercised. As soon as we com- 
plete the weld we replace the case over the fire just as we 
started, and keep a good fire under it until we feel that the 
welding heat has evenly distributed itself over the case. We 
then place it under an asbestos lined box and let it cool 
over night. If the case shows a tendency to warp—which it 
will not, if properly heated, we do the welding in our face 
plate—clamping all the edges down tight and if necessary we 
use the torch on the “bucking side” until it also comes in 
line. By the time the weld is done it will have “Set” and 
give no further trouble. 

In welding small holes in crank cases or welding on the 
legs we merely get the case hot enough to be a little limber 
—just a little warm for the hands—that is all. The use of 
flux is all right if you have a good one but we do not lay 
much stress on this. The main thing is to preheat correctly 
and to thoroughly stir or mix the metal as you go—the 
more the better. After the weld is made, or rather as you 
proceed, it is a very easy matter to puddle or flow your metal 
with the torch, making a very nice finish without further 
work, Southern Welding Co., 

J. W. Gannon. 


UNDERGROUND CUTTING 


Editor: We are sending you today an article which was 
issued in the Milwaukee Journal last Sunday, the 18th of 
February, where our branch, the Wisconsin Welding & Cut- 
ting Co., performed a very interesting piece of work by 
cutting under compressed air, 85 feet under the ground, in 
one of the large tunnels in Milwaukee. The Wisconsin 
Welding & Cutting Co., were cutting in the Locking Piling. 

The contract was let out for $500.000 for 40 ft. of cutting. 
Of course, this was mighty risky business to operate under 
this compressed air and from the article you will notice what 
Mr. HanSen and Mr. Johnson from this company have to 
say. The work was done very successfully. They had a 
little trouble in getting started as they were using acetylene 
and you will note in the article that the acetylene refused 
to work which is due that the acetylene requires consider- 
ably more oxygen to burn than the Oxy-hydrogen flame. 
The result was that the boys had to use oxygen and hydro- 
gen to perform this operation. 


The Oxy-hydrogen flame being a vapor flame of course, 
does not require the amount of air when burning in a tunnel, 
therefore, it was possible to perform this work. 
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The writer believes that this article is very interesting 
and that you may publish same in your Journal for the 
benefit of the welders and cutters. As no doubt, some of 
your subscribers, some day may strike the same kind of a 
job and by using the Oxy-hydrogen flame there is no doubt 
but that they can successfully operate when doing this work. 

Universal Oxygen Company, 
H. J. Mueller, Vice-president. 





(From Milwaukee Journal) 


“There are only a few objections to descending into a 
caisson where the work is being carried on under com- 
pressed air. One of these is the ‘jimmies.’ If a man comes 
up too fast, so that his lungs and heart have not time enough 
to adjust themselves to the decrease in air pressure, his 
joints are likely to ‘freeze’ into the position in which they 
happen to be when he strikes the outer air. The ‘jimmies’ 
is the reason why a Journal reporter declined an invitation 
to inspect the 85-foot shaft which has been sunk into the 
bank of the Milwaukee river, forty feet from the intersection 
of West Water and Fowler Sts. The invitation came from 
C. H. Hansen, general manager of the Wisconsin Welding & 
Cutting Co., which contracted to cut a circular opening in 
the side of the shaft, thirty-five feet below the river level. 
Into this opening will run one of the branch tunnels of the 
new sewerage system. 


In Compressed Air Chamber 


“*Sometimes people get caisson sickness,’ said Gustave 
Johnson, secretary-treasurer of the company. ‘Their noses 
and ears start to bleed. Of course, if a man has a weak 
heart, it’s better not to go down.’ 


~ 


“*We worked from 7 a. m. to 3 p. m. every day without 
coming out for dinner,’ said Mr. Hansen, ‘because it’s so 
disagreeable ascending. It takes about five minutes to go 
down and twenty to come up. The shaft is divided into 
three compartments by two locks. After passing the first 
lock into the middle chamber, in going down, the compressed 
air is gradually turned on until the pressure reaches twenty 
pounds. Then the bottom lock automatically opens and we 
descend to the lowest chamber. 


“*The compressed air is necessary to keep the sides of the 
shaft from caving in. As the pressure is increased it is 
interesting to note how all the moisture on the walls dis- 
appears. 


Cutting the Steel 


‘The cutting is done by Walter Meilordt and me with 
an oxy-hydrogen flame. We tried the acetyline flame, but 
the torch blew up. As one works directly behind the torch, 
there is no way to escape the sparks that rebound from the 
metal.’ 


“Mr. Johnson unbuttoned his shirt and showed a chest 
well blackened by burns. 


“It’s pretty tough when a spark gets in your shoe,’ he 
resumed. ‘It keeps you hopping.’ 


“The shaft is electrically lighted by means of a complete 
plant. It measures fifteen feet square and was formed by 
driving and interlocking three-foot lengths of steel piling, 
fourteen inches wide, pumping out the mud, reinforcing it 
with concrete and boarding it up. According to Mr. Han- 
sen, this is the first compressed air job ever done in Wis- 
consin. It took about seven days.” 





STANDARD THREADS 
Editor: Is there a standard for threadshanks in the various 
welding and cutting torches manufactured in this country, 
and if so what is that standard? Affinity Spark Plug Co. 
Answer: There is no standard.—Editor, 





TUBE SEAM-WELDING MACHINE. 
The welding machine illustrated here is made by 1 a 
malene Co., Chicago Heights, Ill., and welds two tu 
Thermalene gas is used, generated in one of th: 
make of generators. One operator handles two 
chines, which take two tubes each. The machin 
weld tubing 1% in. in diameter, 14 gage, at a spe 
28 to 34 in. per min. without preheating. With a pr. 4 
speed can be increased to about 42 to 50 in. per 
torches are water cooled and simple in constructio: 
Ib. pressure of thermalene and 10 Ib. pressure of 
estimated cost per foot of tubing welded is tic { 
oxygen. The thermalene gas mentioned was describ. 
in a former issue, and consists of a combination 


caphaacele 





Wolf’s Tube-Seam Welder. 


“ mixing vaporized crude oil and acetylene gas, to whi 


is added for welding and cutting purposes. The compa 
small amount of oxygen needed gives very satisfactor 

in welding work and produces a strong non-brittle weld 
from making generators of various sizes for the product 
thermalene gas and the burners or torches for cutting 

ing, the company also designs and builds on order, aut 
welding machines of all kinds, of which the one shown is 
an example. A number of their machines have been in su 
ful use in large pipe and tube-making plants for some tim 
number of these machines are being used without preh 
for various reasons, but where preheaters are used the w: 
speed can be almost doubled. The company’s plant 
equipped to promptly handle orders for both machines anc 
plies of every description in its own particular line of w 
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A CORRECTION 


In the February issue of The Welding Engineer, pac: 
illustrations showitig an automatic arc controller and 
regulating generator. should have been mentioned as | 
the apparatus of the Arc Welding Machine Co., 220 \' 
42nd St., New York, N. Y. 



















THE SUASIC-ARC SYSTEM 
The Suasic-Arc Weltrode Co., 61 Broadway, New » 
have just issued a new booklet relating to The Suasi: 
System of Electric Welding. There are 30 pages, fully Vd 
trated, describing the system in detail. 7 




























AN UNUSUAL CRANK SHAFT REPAIR. 

high pressure under which the various iron and steel 
have been working during the past year has resulted 
breaking of innumerable rolls, pinions, crank shafts 
rer machine parts. As in most cases a quick repair 
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simple weld to make had it not been discovered on careful 
inspection that there were two additional fractures in the 
shaft, one in the pin journal and one in the adjacent crank 
web. If each of these was to be welded separately they 
would have required about 450 pounds of Thermit for each 





Fig. 1.—Shaft as Originally Prepared for Welding Before Additional Oracks Were Found. 


has been the first consideration, and with spare parts often 
unobtainable, the Thermit process has been used on a larger 
scale than ever before. 

The great value of the process was recently demonstrated 
in the case of the American Car & Foundry Company, at 


weld, and it would have been extremely difficult to allow 
for the contraction of the different welds so that the shaft 
would be in fairly close alignment at the end of the three 
welding operations. An alternative would have been to com- 
bine two of the welds, which happened to be close together, 





Fig. 2.—Mold Box and Crucibles in Position for Welding New Section to Shaft. 10” Crank Shaft Welded by the American 
Car & Foundry Co., Berwick, Pa. 


wick, Pa. They fractured a large three-throw crank 
‘ft 10 inches in diameter, the break occurring in the crank 

or web, which was 5 inches by 13 inches in size at 
point of fracture. This would have been a comparatively 


into one weld using 900 pounds of Thermit and then mak- 
ing the other weld separately, but this also would have in- 
troduced difficulties in allowing for shrinkage and align- 
ment which it was felt involved too much risk. 
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It was finally decided to cut out that particular crank 
throw entirely, and make up a new forging consisting of a 
pin journal and two crank webs, and weld this section into 
the shaft proper by means of two Thermit welds. As these 
two welds would be on the main axis of the shaft, the shrink- 





Fig. 3.—New Forging in Place of Welding. The Part Cut Out 
Is Shown by Arrow. 


age of the metal in cooling would not tend to throw the 
shaft out of alignment, and the machine work would, there- 
fore, be simplified, and would consist merely of removing 
the excess metal around the welds, where it interfered with 
the operation of the shaft, and turning down the pin journal 
to proper diameter and throw. Of course, this method in- 


pared for welding at the time that it was thoug 
one weld would be required. This shows 
break in the crank web and the shaft in proc 
ment in V blocks mounted on a machined bed 
2 shows the mold box and crucibles in positio: 
welds, which were poured simultaneously. Fig 
eye view of the shaft after the new forging had 
and placed in position. Fig. 4 shows the two T! 
completed, with the metal left in the pouring 
risers. After this was cut off the shaft was 
machined. 


WHY BLAME WELDING APPARATUS 


I read with much interest the editorial discussi: 
in welding by the oxy-acetylene method, on pag: 
45. I am strongly in concord with your views, a1 
every practical oxy-acetylene welder must be in a 
It is true, undoubtedly, that “the blame is too oft 
on the apparatus,” whereas inefficiency or inex; 
the operator is often the cause. Indeed, it may 
said that oxy-acetylene-welding methods are not 
understood, as making sound homogeneous weld 
different metals is the result of a knack that can | 
only by exercise of considerable judgment an: 
Obviously, the success of oxy-acetylene welding cd: 
a very great extent on the intelligence and abilit 
operator. 

To become proficient in this modern art, skill a 
ing are essentials, together with a knowledg¢ 
apply the system as well as how to prepare the 
welded. The operator should, therefore, be well 
the fundamental principles of the process. He s| 
how to manipulate the welding flame at the ri 
when fusion has proceeded so far that complet 





Fig. 4.—10” Crank Shaft Welded by the American Car & Fo undry Co., Berwick, Pa., Showing the Two Thermit Welds 
Before Shaft Was Welded. 


volved a little delay, but the saving in Thermit was con- 
siderable, and the saving in machine work was even more 
important, while the method offered the advantage that the 
shaft would be straight and the diameter of the different 
bearings would not have to be reduced. 

It was decided to follow this method, and the accom- 
panying illustrations show very clearly the various steps in 
the operation. Fig. 1 shows the shaft as originally pre- 


is assured; he should possess the dexterity that prevent 


distortion of the metal under the torch; he should be s 
in the judicious use of the hammer at the right m 
on the welded part of certain metals, whereby the st: 
of the weld is increased... Another important requir: 
is thoroughly knowing the *@haracteristics of the mat 
used. This does not necessarily mean the study of 
manufacture, but rather that knowledge which enable 
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to say which material fS most suitable for the 
r metal being welded. 
ree that this process of welding is unlike the ordinary 
the blacksmith and that it is possible to obtain a 
weld with practice of a short duration on certain 
s.-mainly because the weld can be built up from its 
tion and in most cases can be readily seen, whereby 
ndness and strength may be insured, but always pro- 
is properly and intelligently done. 
me makers of oxy-acetylene welding apparatus are will- 
to send experienced welders for a few days to their 
istomers’ workshops to teach the workman until he has 
vired a fair knowledge of the process. Furthermore, 
expert welder may be procured later to give assistance, 
should it be required, a charge being made according to 
length of service. Frequently, if workmen are left to their 
wn resources, it will be observed that they develop into 
‘yerators having only a limited acquaintance with the ex- 
tent or the limitations of the process. 

In the selection of workmen to become welding operators 
there is usually a discussion as to the class of man to choose 
for the work. Oftentimes, a laborer or a handy man is 
decided upon. This selection I do not approve of, because 
as in other skilled trades, it is best to use science in pick- 
ing workmen to become welding operators. I have found 
it most satisfactory to choose the best mechanics of the 
various metal-working trades, such as good blacksmiths or 
sheet-metal workers, as these men invariably develop into 
competent welders after several months’ training under an 


expert. By this system I have found that the work turned 
out is of first quality. Evidently, this is due to their pre- 
vious knowledge of the characteristics of different metals. 


The following is a case in point where unskilled labor 
was recommended by a firm manufacturing oxy-acetylene- 
welding. apparatus. Some time ago I contemplated weld- 
ing the roof’ plates of modern passenger cars, of steel. 
Several manufacturers were consulted as to the most suit- 
able apparatus. and costs. The firm in question wrote: 
“Regarding the welding operator, it would be best if you 
would select a workman who has had no experience in 
welding before, as it is much easier to teach such a man 
the right way of doing the job than another who has per- 
haps some idea of welding and thinks himself an experienced 
welder, but only practices wrong methods.” To a certain 
extent this may be true, as it may be said of other me- 
chanical operations. Generally, however, this type of work- 
man does not compare favorably with the mechanic who 
has had previous knowledge of metals and how to manipu- 
late them, He this process of welding may be classed 
as a scientific . Consequently, it is necessary to have a 
thorough knowledge of almost every kind of metal 

In conclusion it may be of interest to mention “that, in 
the early days of oxy-acetylene welding, it was used and advo- 
cated for repair work only and for small pieces at that. 
Now, this process is used for welding all sizes of repair 
jobs and manufactured articles, the method having been 
brought to such perfection that there are few metal-working 
industries in which oxy-acetylene welding does not find ad- 
vantageous applications. 

Manchester, England. E. Andrews. 

(From American Machinist.) 


\ severe test of the ability of the oxy-acetylene welding ap- 
ratus was successfully passed at the Vulcan Process Com- 
iny’s shop a short time ago when the broken spindle of a rock 
rusher was brought in to be welded. This spindle was of cast 
teel fourteen inches in diameter. Attempts had been made by 
ier outfits to repair this piece but without success owing to 
great thickness. They had failed to get sufficient heat to 
the job. It was done with a standard Vulcan outfit, how- 

r, and is now in use and giving perfect service. 
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WELDING CONTINUOUS SASH. 

The advent of oxy-acetylene gas welding into the general 
manufacturing field has, in many cases, eliminated the much 
abused saying “It can’t be done.” 

Quite recently a well known and one of our largest auto- 
mobile manufacturers commissioned one of our foremost 
architects to design a power plant 


In keeping with all of his undertakings, this manufacturer 








Fig. 1.—Small Panels of First Story Windows. 


desired a plant that was “up-to-the-minute” in all respects 
and one that was original in many respects. 

No expense was spared to secure the desired result. 

Special windows, to be entirely of steel and glass, and spe- 
cial operators were designed 

Steel plate was substituted where formerly cast iron mul- 
lions, imposts and facias were used. 

Steel plate panels 21 ft. wide and 53 ft. high made almost 
entirely of number 12 gauge steel plate were required, 





Fig. 2.—Large Mullions in Triple Openings. 


It was necessary to make the windows in sections and 
weld these sections together after the entire frame was set 
in place. ; 

Illustration shows a section being welded in the factory. 
These sections were made as large as possible to allow for 
convenient shipping. 

The mechanic is shown welding a muntin in place. This 
required very accurate and exacting work, inasmuch as the 
steel sash for these panels had to fit perfectly. 

This picture clearly shows how the paneling in the imposts 
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is made. Steel plate inserts are shown in the impost, welded 
in place. 

Illustration No. 2 shows one of the large mullions in the 
triple openings. This picture shows the mitering necessary 
to assemble these frames and gives one an idea of the enorm- 





Fig. 3.—Methed of Assembling Facias. 


ity of designing and laying out that was necessary to com- 
plete this work. 

Illustrations No. 3 and No. 4 shows the method of assemb!l- 
ing the enormous facias required for these openings. 

Steel plate sheets twelve feet long were used and after the 
sections were completed, these were welded together. 

In illustration No. 4 we see this operation. The mechanic 
is welding two sections to complete one center panel as 
shown on illustration No. 5. 

The line of this weld is easily followed. When this panel 





Fig. 4.—Facias Will be Noted in Place—First Floor in Fig. 5. 


was finished under the emory wheel all trace of this weld 
was lost. 

Illustration No. 3 gives a splendid view of the method of 
paneling for these facias. These panels clamped to the base 
are shown, those at the near end having been completed 
while those at the far end simply being in position for the 
welder. 

Illustration No. 5 gives us an excellent picture of the fin- 
ished window. The fine clear cut lines of the mullions and 
facias are quite a feature of the general design of this build- 
ing. 

Combined with an exceptionally fine design, we have a 





much lighter and as strorfg a construction as we « 
with the use of cast iron. Along with this we sav: 
able over the cost of using the latter material. 

In illustration No. 6, we see the method of vy 
solid steel sash that are placed in these steel pl! 
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Fig. 5.—Ford Power House. 


This sash is made up of special rolled shapes and wel 
all points of assembly. This gives us a sash that 
tically of one solid piece and makes it far more 
if we were to rivet or bolt these joints. 

Our observation of sash and frames assembled by 





ten 









Welding Pond Continuous Sash. 







acetylene process brings out one point that is decidedly 
its favor. 

Where joints of sash and frames are welded we find t! 
the chance of interior corrosion is reduced to an absoli 
minimum. This means that we have a window, the life 
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which is considerably longer than in the case of a window 
made of built-up sections, merely riveted or bolted. We 
also observe that the welded window will not stain the ma- 
sonry like ordinary built-up sections. This surely is a point 
in its favor. 

In summing up our experience along this line there seems 
to be but one answer to all of our questions on the subject, 
and in each case “oxy-acetylene joints” stand out promi- 
nently as the deciding feature. 

Note—This refers to Pond Continuous Sash—David Lupton’s 
Sons Co., Philadelphia. Editor. 


LEAD BURNING. 
By James F. Hobart, M. E. 

“Lead Burning” is the very poor name which has affixed 
itself to a very interesting and comparatively little known 
process of autogeneously uniting lead surfaces. Lead is not 
“burned” during the process, unless the job be improperly 
dene. If any of the lead be burned the result is inferior work 
or increased cost of the operation. Lead united by “burning” 
is joined together in almost exactly the same manner that 
steel parts are joined by the oxy-acetylene welding process, 
save that in lead burning lead is used for a “solder stick” 
and the oxygen tank is replaced by compressed air. 

The term “lead burning” is, therefore, a misnomer, and 
work done in this line should, by all means, be known as: 
Air-acetylene Welding. Before the advent of acetylene gas 
lead joining was accomplished by means of a torch much 
similar to the ordinary welding torch of today, supplied with 
hydrogen gas through one tube and atmospheric air through 
the other tube, a pump being used to drive air. to the torch. 

The hydrogen was usually generated on the spot, a form of 
generator being used which consisted of two tanks, one 























Fig. 1. 


above the other. In the lower tank was placed dilute sul- 
phuric acid and upon grating, a few inches above the bottom 
of the tank, was placed the iron or zinc to be acted upon 
by the dilute acid. 

The hydrogen supply pipe to the torch was taken from the 
top of the lower tank and a pipe extended from the bottom 
of the upper tank into and almost to the bottom of the lower 
tank. Both of these tanks were lead lined and air tight. 

The action of the generator was entirely automatic, for 
whenever a supply of hydrogen was not drawn from the 
generator, gas pressure accumulated in the lower tank, and 
the liquid was driven up through the connecting pipe into the 
upper tank. If no gas was drawn off for some time all the 
liquid would be thus driven through the pipe, leaving the 
grating and its iron or zinc bare, when the liberation of 
hydrogen must necessarily cease. 

When a supply of gas should be drawn through the tube 
to the torch the water and acid would return through the 
pipe to the lower tank again, and the liberation of hydrogen 
would be resumed. It should be kept in mind by the operator 
using one of these hydrogen generators that the hydrogen 
gas is derived from the water, which is mixed with the acid, 
but does not come from the acid or from the iron or zinc, 
whichever may be used. 

Hydrogen is liberated from the water when its oxygen is 
made to combine with the metal, thus leaving the hydrogen 
free. It is for this reason that hydrogen generators some- 
times fail unaccountably to work. The water supply is ex- 


hausted and the addition of a new supply of that | 
the generator to resume operations at once 

The modern type of lead burning outfit does 
the hydrogen generator. Its bulky, sloppy, sme} 
is replaced by a neat, clean cylinder of acetylene 
commercial form, and a cylinder of compress: 
there is no local supply of air at hand, complet: 

Almost any type of torch may be used for “A 
lead welding,” as henceforth we will name t! 
The old fashioned hydrogen-air torch will answ 
common welding torch may be used, but most 
of all is a valveless air-acetylene torch. This sty! 
is controlled from a bench block, and enables | 
be done quickly and well. 

When welding lead surfaces the man who has 
ence with oxy-acetylene welding on other metal 
little trouble in handling the air-acetylene meth: 
learns that much less heat is required for unitin: 
tendency of the oxy-acetylene man is to overheat 
burn lead, until he becomes accustomed to usin, 
of degrees of heat, instead of thousands. 

The beginner in lead work has many things t 














each is very simple, easily acquired, and then requiri: 
lots of practice in order to make the fingers obey t! 
quickly and cunningly. 

The preparation of lead surfaces for air-acetylene \ 
is about the same as for steel. In lead work the met 
nearly always comparatively thin. There are fev 
masses of metal to be united. The first thing to do 
the surfaces have been placed in position, is to be 
chamfer them, as shown at O, Fig. 1. Unless the | 
very thin, indeed, do not try to weld it without first b« 
the edges, in order that the welding may be commen: 


the bottom, instead of at the top. When the attem, 


made to weld thick lead sheets without beveling then 
found a hard task to drive heat enough to the lowe: 


of the metal to fuse it there. Driving heat down throu: 


pool of molten metal is not a very satisfying operation 
the welder never can be sure that he has formed 
weld at the bottom. And this point is very important 
good work is required. 

Having adjusted the flame until it is a very hot, 
little point, proceed to heat the sheets to be united, 
mencing say at A, Fig. 1, where the heat is allowed to 
into the chamfer until both surfaces, at A and also at B 


become heated to the point of becoming liquid. Sh 


more heat be applied, lead would actually run down int 


bottom of the chamfer. In fact, a very small pudd! 


metal is there to be seen. 
But at this point, when the chamfer on either shee! 
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=" Successful Welding ' 
ia An integral part of the welder’s equipment is his | 


ing screw, turned 
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maximum capaci- ying proportions. nless this is true 
of resuatr’ the very best torch will not permit successful weld- 
ing. Not only must the pressure be uniform, but 
any excess gas pressure must be taken care of. Be- 
fore the danger point is reached the pressure must be 
relieved. 


B-B-B Diaphragm Safety Device 


How often have you heard of a serious accident because of 
the poor design or weakness of a regulator? Because of the nature 
of oxy-acetylene welding and cutting, it is of the utmost impor- 
tance that the apparatus used be properly designed and made to 
insure the operator. 
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€ Gas inlet. 
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SAFETY DEVICE te 
prevent bursting of the 
diaphragm or regulator, 
and injury to the op- 
erator—permanently ad- 
justed at the factory at 
about 20% lower pres- 
sure than the regulator. 
If for any reason an ex- 
cess gas pressure reaches 
the regulator body, the 
seat in the safety de- 
vice opens and expels 
the p= through ports 


€ Regulator diaphragm 





Accidents Are Impossible 


The B-B-B Diaphragm Safety Device takes care of any excess 
gas pressure—the safety device works like the blow-off on a steam 
boiler. The pressure never reaches the danger point. B-B-B 
Regulators are strong, durable and reliable 
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become liquid clear up to the edge of the solid sheet, and 
even for a hundredth part of an inch into the solid metal, 
then arrest further melting of the sheets by introducing a 
“solder stick,” consisting of a strip of the lead which is to 
be joined together. Strips cut from waste pieces may be 
used for “solder sticks.” 

Arrest further melting of the sheets by putting the solder 
stick into the flame and melting a portion of lead into the 
chamfer, as shown at C, more and more lead being melted 
in, until the chamfer is completely filled, as at D. During 
the time of melting in the extra lead, close watch must be 
kept of the metal which is being melted into the chamfer, 
also of both edges of the sheets to be joined, and each must 
be kept at a temperature which will keep their surfaces liquid 
and flowing into each other freely. At the same time the 
heat must be so very cunningly and cleverly regulated that 
neither surface shall be overheated or melted too much. 
Here is where the skill of lead welding comes in. Playing 
the torch flame upon the work just the right length of time, 
snapping it on and away, as best will keep things heated ex- 
actly right, and so the metal from the solder stick will unite 
and flow into the melted metal of the chamfers—that is what 
must be done, and is where skill and experience counts for 
everything. 

As soon as one little spot, an eighth or perhaps a quarter 
of @n inch long has been built up in the chamfer, the opera- 
tion must be repeated again and again, as shown at E, F, G, 
H and I. It is good welding when the puddles are all of the 
same size, and all even on both edges, and at the same time 
perfectly fused into both sheets. 

Perhaps a puddle will come out like that’ shown at J. 
Here the union is perfect on one side, but not on the other. 
The top side evidently did not get heated hot enough, the 
chamfer did not melt, and it is very likely that the metal 
from the solder stick did not unite perfectly with the metal 
of the sheet. This is one of the great causes of leaks in 
welded lead work. 

At K a puddle is shown which has been melted too far 
into the near sheet, but which is seemingly all right against 
the far sheet. Work of this kind looks bad, but it is solid 
work, and will not leak. It is far preferable to puddle J or 
M. Puddle L shows one which has been melted too far into 


either sheet. It looks bad, but is solid, and aside from its ~ 


bad looks it represents a waste of time and gas. The be- 
ginner should look out for puddles of this kind, which usually 
are caused by allowing the flame to play too long against 
the sheets, due probably to inattention to the work in hand, 
or to pure carelessness. It should be watched for and cor- 
rected by the welder who finds himself permitting puddles 
like L in his work. 

Puddle M is bad, very bad. It may be that the metal is 
solid with both sheets, but being low, the puddle will always 
be looked upon with suspicion when it_is left in this shape, 
and a good welder will not leave a puddle in that way. 

Puddle N is apparently good, but really, one of its kind 
is not to be trusted. Note that it is nearly round. Both 
chamfers are melted in the center of the puddle, but there 
does not seem to be any length to the union. Just a round 
puddle, and it is very likely that there will be a leak or two 
between this puddle and the adjacent ones. It is very im- 
portant that the sides of the puddles be well united with both 
sheets along the entire length of each puddle. 

Fig. 2 shows the manner in which a vertical seam may-be 
worked up. Of course a beginning should be made at the 
bottom and each puddle carefully and fully melted into. each 
sheet and into the preceding puddle. 


Fig. 2—Running a Vertical Seam or Joint. 


The thickness of each puddle is necessarily limited to the 
thickness of melted lead, which can be kept in the joint with- 
out running out. Some lead welders, in order to hasten 
vertical work, which is slower to perform than horizontal 


work, use a bit of asbestos, which is he!d outside of 
being pressed against both sheets and projectins 
quarter of an inch above the finished portion of | 
The thickness of puddle is increased, it being kept 
by the asbestos dam. In this mafiner vertical wo: 
done almost as fast as horizontal seams, but ther: 
apt to be leaks found where the dam is used to i: 

depth of puddle. 

Overhead horizontal work has also been accom; 
the same manner, but the writer does not consider 
done to be dependable. Means should always 
where overhead work must be done, to make th: 
welded seams, then put the sheets in place afterwa: 





NEW WELDING BOOK 


The very latest of the recent books published o: 
ject of welding has been written by Mr. P. F. Will 
dent of The Henderson-Willis Welding & Cutting 
Louis, Mo. The book contains 182 pages, is fully il! 
and is free from technical terms. We feel justified 





English Girl Welter, at Work on Munitions. 


ing that Mr. Willis understands the needs of the wel 


and blacksmiths, machine shops, garages and all indust: 
using the oxy-acetylene flame will find this book usei 
The first 1,000 copies will be sold at 50 cents each, after whi 


the price will be $1.00. A more complete review will 
published in the April issue of The Welding Engineer 





ENGLISH WELDERS 
In this column there appears an illustration of an En; 
girl who occupies her time in welding work in an Eng 


munition plant. We assume women have been pressed | 


service because all available men are. with the army 


understand Mr. D. Richardson, Editor of the Acetylene J: 


nal (English) has been commissioned, and ne doubt when 
war ends Mr. Richardson will be in a position to give 
American friends much valuable information relating .to 
training of welders. 
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oASSED BY INSURANCE AUTHORITIES, USED IN 
NAVY YARDS AND OTHER IMPORTANT CONCERNS 


Our Equipments are designed by the well known 
CONSULTING ENCINEER, DR. A. KREBS, 


ll appeal to the people who know what they ought 
Ther san aad they have been unable to find as yet. 
We have it. 


GENERAL WELDING AND EQUIPMENT CO. 


107 Mass. Ave. : BOSTON, MASS. 











Pure Oxygen and Hydrogen 


Made by the Electrolytic Process 


From either of our complete plants we make immediate 
shipments. A full stock of welding equipment is carried. 
It will pay you to write for prices. Our Service De- 
partment is at your service. 


The Logansport Oxygen Company 


Logansport, Indiana 


Ohio Electrolytic Oxygen Company 


Cincinnati, Ohio 











Welding Plants 
All Purposes 


$25.00 to $250.00 
Liberal Terms If Desired 


Address Department C. 


Bermo Welding Co. 


Omaha, Nebraska, U. S. 





Welding and Cutting 
Apparatus 


Acetylene Generators--Pressure Regulators 


MESSER & CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA. 














DON’T SCRAP ALUMINUM PARTS 


we $O-LUMINUM "3: 


New—Great—Welding Compound for Aluminum— 
Does away with weak Aluminum Solders—Perfect 
substitute for Acetylene Welding—One-half time and 
Cost. Use gasoline torch—No fiux—Guaranteed 
strongest and best soldering and welding compound 
in the world. 


Full instructions furnished with each order. 


SO-LUMINUM MFG. & ENGINEERING CO., Inc. 


1790 Broadway Dept. E. New York 





M. KEITH DUNHAM 
Consulting Engineer 





50 Church Street, New York City 


Specializing in 
Oxy-Acetylene Apparatus and Use 
Improvement of Equipment Accident Prevention 


Redesigning of Manufactured 
Articles to Meet Welding or Cutting Requirements 


Lowering of 
Operating Costs in Welding or Cutting 











ALUMINUM SOLDER 


Welding and Cutting Equipment, Generators, 
Fluxes, Welding Rods ard Wires, Brass Foundry 
Products. May we put your name on our mailing list? 


The Ideal Bronze Company 


CLEVELAND, OHIO 














_ Cast Iron, Aluminum, TOBIN, Manganese, Vanadium, 
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UNITED sive ws WELDING CO., Minneapolis, Minn. 








Welding, Cutting and 


Superior Carbon Removing 


quipment 


Everything that the name implies. 


Welding — Sheet Metal—Lead Burning, Battery 
Torches; Cutting. Torches; Regulators and Gauges; 





Norway, Carbon Blocks, Hose, Aluminum Solder, 
FLUXES; Acetylene Generators. 


Write for catalog and monthly price list. Repeat 
orders tell the tale, we get them every day. 


Superior Oxy - Acetylene Machine Co. 


1102 East High Street, Hamilton, Ohio 
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TRADE NEWS H O TO REPAIR SCORED CYLINDERS 

new nickel and silver process, n 
required; same pistons and rings used, experience 1 
sary; complete outfit $10.00. A big money-maki: 
sition. .New Chemical Process Co., 6 West Ross St 
Barre, Pa. 


“The Travelers ‘Standard,’ published monthly by The 
Travelers Insurance Co., recently published an article on 
oxy-acetylene welding. The article in question, apparently 
written by some person acquainted with the welding trade, 
is both misleading and uninformative. 





The Edison Monthly, published by The New York Edison WELDING PHOTOGRAPH | 


Company, in its issue on February, 1917, contains an article 
| 
| 
} 





on arc welding. The basis of the article is the devices of We make a SPECIALTY of 

the Wilson System of Arc Welding. photographing welding jobs 
Chicago Architectural Photographing Co. 

140 So. Dearborn Street Chicago, Illin 


Mr. Robert E. Kinkead, of the Lincoln Electric Co., Cleve- 
land, addressed the Power Salesmen of the Commonwealth 
Edison Co. (Chicago), recently on the subject of Arc 
Welding. 
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One of the most striking examples of the economy of oxy- 
acetylene welding that one could wish is the saving effected by 
the Twin-City Rapid Transit Co. at their power house in Min- 
neapolis. The burned-out pipes in a super-heater were repaired 
in less than a day by welding in new pipes with a Vulcan outfit. 

Heretofore they have been compelled to tear down a great 
amount of brick work to get the super-heater out and make the 
repairs. This together with re-installing involved about six 
weeks’ time. Several of the big battery of boilers which they = The services of a man 
employ have been repaired with the Vulcan and none of them 
have required more than a day’s time. Very little of the brick 
work needs to be removed as the broken sections are cut out 
with the torch and new sections are welded in without removing . 
the stuper-heater. = and cutting apparatus or the 


~ Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 
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with experience in the sale 
of oxy-acetylene welding 
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sale of compressed gases. 
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Applications will be con- 
sidered confidential. 
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WELDER WANTED—Oxy-acetylene. Must be expert 
for misc work. Best man in U. S. please apply. Address 
M-1, care of The Welding Engineer. 


Manufacturer 
% Welding Engineer 





Job Wanted—Man experienced as Brazier and as welder 
in small work. No experience in large. Good mechanic. 
Will go anywhere. Have been foreman. Address M-2, care 
of The Welding Engineer. 


J 7” 
For Sale—Old established welding shop, doing all kinds The Right Kind of Welding Rods 


of auto work, marine work, boiler and heavy machine work. 
Population of 500,000 to draw from. Apply Standard Weld- It j + eulicient t ray See di 4 
, ; . : ‘ is not sufficient to order just plain welding rods. 
ing Works, 224 Webster St., Oakland, Cal. A special training and knowledge is necessary in 
= the manufacture or rods of quality. The ordinary 
FOR SALE—Immediate Delivery. Thomson Size 20-A local foundry, could not furnish you rods of B-F 


: 7 ; : uality. Price is the last thing to consider in pur- 
electric welding machine with 30-K.W. Thomson Generator chasie welding rods. Every Be dreads a rao 
and necessary instruments comprising complete butt welding ure. Be fair to yourself—ask your nearest jobber if 
outfit. Apparatus practically new. Address E. C., Welding he can supply B-E welding rods, wires and fluxes. 
Engineer. If he can’t write us direct. 


Wanted—Salesman to solicit subscriptions to The Welding BIERMAN-EVERETT FOUNDRY co. 


Engineer, or furnish names of possible readers. Compensation 41-61 Glorieux St., IRVINGTON, N. J. 
good. Correspondence confidential. Write: Mackenzie. 


a 
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| BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 2% Pure 


Service /rom the following 
BURDETT PLANTS 


Los Angeles, Cal. Detroit, Michigan 

Salt Lake City, Utah Logansport, Ind. 

Denver, Colorado Chattanooga, Tenn. 

Oklahoma City, Oklahoma Cincinnati, Ohio 

Fort Worth, Texas Pittsburgh, Pa. 

St. Louis, Mo. Norristown, Pa. 
Chicago, Illinois 














New neck cast on to large roll made with the aid of Thermit and 
ha 


ving the pods cast in at the same time. 
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Large bevel gear on which two new teeth and crack have been 


repaired. 





Four Thermit welds on locomotive frame on = Missouri Pacific 
Railroad place. 


» made without removing the frame from 





New crank pin welded in by the Thermit Process, 


PE 
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Thermit Does the 
Heavy Welding 
and Does It Right 


The Thermit Welding Process is 
the only one that is best adapted to 
repairing of heavy sections (see il- 
lustrations ). 








Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 


If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 


- arranging the shipment of materials 


and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 
No. 1779, and tells how the work is 
executed and how you can do the 
work yourselves. 


Goldschmidt Thermit Co. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronto, Ont. 
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